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Executive Summary
Malnutrition among women in Africa results in maternal and infant death and illness.
Many women in Africa suffer from chronic energy deficiency, inadequate weight gain
during pregnancy, and poor micronutrient status. Insufficient food intake, high-energy ex-
penditure, micronutrient-deficient diets, infections, and the demands of pregnancy and
lactation contribute to maternal malnutrition.

Prevalence and Causes of Maternal Malnutrition

Three indicators reflect inadequate food intake in women: low weight-for-height, low
pregnancy weight gain, and low birth weight. Many African women consume less than
the recommended daily caloric intake. Between 5 to 20 percent of women in various Af-
rican countries are underweight. Pregnant women in industrialized countries gain on av-
erage twice as much as pregnant women in Africa. In 12 out of 17 African countries, ten
percent or more of babies are born with low birth weight.

Inadequate micronutrient intake—particularly of iron, vitamin A, zinc, folic acid, ribo-
flavin, iodine, and vitamin E—is also common in Africa. Iron deficiency is caused by in-
adequate dietary intake of bioavailable iron, increased iron requirements during
pregnancy, and blood loss from parasitic infections. Anemia is the most commonly mea-
sured indicator to screen for iron deficiency. In 12 African countries surveyed, anemia
rates among pregnant women ranged from 43 to 80 percent.

Hookworm and malaria contribute significantly to high anemia rates. The prevalence
of hookworm infection among African women 15 to 45 years is estimated at 32 percent.
Hookworms attach to and feed upon the intestinal epithelium. This causes bleeding and
results in fecal loss of blood and iron. Women in Africa often have low iron stores, mak-
ing them especially vulnerable to developing iron deficiency anemia from chronic blood
loss due to hookworm infection.

Malaria, which destroys red blood cells, is the primary cause of anemia in many en-
demic areas. In malarious areas, pregnant women develop malaria more frequently and
have more severe infections than non-pregnant women, particularly in their first or sec-
ond pregnancies. More than 90 percent of the world’s malaria cases are in sub-Saharan
Africa.

HIV infection also heightens women’s energy and nutrient needs. Nutrient malab-
sorption accompanies frequent bouts of diarrhea commonly experienced by people with
HIV/AIDS. Approximately 12.9 million African women between 15 to 49 years of age
were living with HIV/AIDS in 2000.

Other factors affecting women’s nutritional status are energy expenditures and the
demands of pregnancy and lactation. African women frequently maintain high levels of
physical activity throughout pregnancy without compensating for the increased energy
demands. If a woman’s energy intake is not sufficient to meet the requirements of preg-
nancy, her energy stores are depleted to make up the deficit. If energy intake is not ad-
equate after delivery, fat stores are used for lactation. A short interval between births
may not provide women with enough time to replenish lost energy stores before an-
other reproductive cycle begins. A Demographic and Health Survey review of birth inter-
vals found that in most African countries analyzed, more than half of birth intervals were
less than 36 months and approximately a quarter were less than 24 months.

Consequences of Maternal Malnutrition

The combination of infections, chronic energy deficiency, poor weight gain in pregnancy,
short birth intervals, increased reproductive risks, anemia, and other micronutrient defi-
ciencies contribute to maternal and infant deaths and illness. Anemia is responsible for
an estimated 20 percent of maternal deaths. In addition to being at greater risk of hem-
orrhage, anemic women are more likely to experience prolonged labor, which predis-
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poses them to sepsis. Sepsis is one of the major causes of maternal mortality. Direct
consequences of chronic energy deficiency include increased susceptibility to infection,
reduced activity levels, and lower productivity. Infections, especially those associated
with fever, can decrease appetite while increasing energy and nutrient needs. Deficien-
cies in several micronutrients, such as vitamin A and zinc, increase the incidence or se-
verity of infections.

Maternal malnutrition also has serious consequences on infant health and survival.
Intrauterine growth retardation—largely the result of maternal malnutrition prior to and
during pregnancy—causes approximately two-thirds of low birth weight in developing
countries. Neonatal mortality rates are two to three times higher for low birth weight ba-
bies than for normal weight babies. Low birth weight has additional consequences during
adulthood. Low birth weight, thinness, and short body length at birth are associated with
increased rates of cardiovascular disease and non-insulin dependent diabetes in adult
life.

Micronutrient deficiencies in zinc, iron, iodine, vitamin A, folic acid, vitamin B6, vita-
min D, calcium, and magnesium can increase the risk of low birth weight, preterm
births, premature rupture of membranes, and fetal death. Micronutrient deficiencies can
result in birth defects, lower cognition, and compromised immune functions.

Role of the Health Sector

The health sector can play an important role in addressing the nutritional needs of preg-
nant and lactating women through contacts with women during antenatal, delivery, and
postpartum care; child health visits; and family planning services. The essential health
sector actions identified in this paper focus on pregnancy and lactation. They aim to
achieve five outcomes that would improve maternal nutrition:

1. Adequate food intake during pregnancy and lactation
2. Adequate micronutrient intake during pregnancy and lactation
3. Reduction of malaria infection in pregnant women in endemic areas
4. Reduction of hookworm infection in pregnant women in endemic areas
5. Birth spacing of three years or longer
The outcomes and the health sector and maternal actions to support them are sum-

marized in Box 1.

Executive Summary
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Box 1.  Health Sector and Maternal Actions to Improve Maternal Nutrition in Africa

Essential Health Sector Actions Maternal Actions

Encourage increased food in-
take during pregnancy and
lactation

Monitor weight gain in preg-
nancy

Counsel on reduced energy
expenditure

Eat at least one extra serving of staple food per day during
pregnancy and the equivalent of an extra meal per day dur-
ing lactation

Gain at least one kilogram per month in the second and
third trimesters of pregnancy

Rest more during pregnancy and lactation

Counsel on diet diversification Increase daily consumption of fruits and vegetables, animal
products, and fortified foods, especially during pregnancy
and lactation

Prescribe and make accessible
iron/folic acid supplements OR
multiple micronutrient supple-
ments

Assess and treat severe ane-
mia in women

Distribute vitamin A to post-
partum women

Consume daily supplements (iron/folic acid—60 mg iron +
400 mg folic acid—or multiple vitamin/mineral supple-
ments) during pregnancy and the first three months post-
partum

If anemic, consume a daily dose of 120 mg iron + at least
400 mg folic acid for three months

Consume a high dose (200,000 IU) of vitamin A immedi-
ately after delivery or within the first eight weeks after de-
livery if breastfeeding and within six weeks after delivery if
not breastfeeding

Prescribe and make accessible
anti-malaria curative and/or pro-
phylactic drugs for pregnant
women (according to local rec-
ommendations)

Treat clinical infections

In the second and third trimesters, take anti-malarial drugs as
a curative treatment regardless of symptoms OR take weekly
anti-malarial prophylaxis starting at first antenatal visit

Promote use of insecticide-
treated materials

Seek treatment for fever during pregnancy; take drugs to
treat malaria and reduce fever; take iron/folic acid supple-
ments to treat anemia

Use insecticide-treated materials, including bednets

Counsel on preventive mea-
sures (sanitation and foot-
wear)

Prescribe and make acces-
sible anthelminthics after
first trimester of pregnancy

Wear shoes and dispose of feces carefully to prevent infec-
tion

Take a single dose of albendazole (400 mg) or a single
dose of mebendazole (500 mg) in the second trimester of
pregnancy as a treatment for hookworm. If hookworms
are highly endemic (>50 percent prevalence), take an ad-
ditional dose in the third trimester of pregnancy

Promote optimal
breastfeeding practices

Initiate breastfeeding in the first hour after birth, breastfeed
exclusively for about six months, and continue breastfeeding
for two years or more

Practice family planning to space births for at least three
years; delay pregnancy so that there are at least six months
between the period of breastfeeding and the subsequent
pregnancy

Promote family planning as a
health and nutrition interven-
tion; counsel on the need for a
recuperative period to build en-
ergy and micronutrient stores

Consider breastfeeding status
when prescribing contraception

Promote safer sex

Use contraceptives that protect breastfeeding

Use condoms prior to the decision to become pregnant
and during pregnancy and lactation

4

Outcomes

Reduction of
hookworm
infection in
pregnant
women in
endemic areas

2
Adequate
micronutrient
intake during
pregnancy
and lactation

Reduction of
malaria
infection in
pregnant
women in
endemic areas

3

5

1
Adequate
food intake
during
pregnancy
and
lactation

Birth spacing
of three years
or longer
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1Introduction

Introduction
In spite of the importance of maternal nu-
trition on maternal and infant survival and
health, maternal nutrition has received
little attention within health, population,
and nutrition programs. Maternal nutrition
interventions have often been dismissed
as too complicated or too expensive.

In many African countries, chronic en-
ergy deficiency, poor weight gain in preg-
nancy, anemia, and other micronutrient
deficiencies are common among women.
Sub-Saharan Africa leads the world with
the highest fertility rates and the highest
percentage of adolescent pregnancies,
HIV/AIDS infections, and malaria cases
(Baker et al., 1996). These conditions fur-
ther undermine nutritional status.

Improving maternal nutrition will de-
pend in part on changing maternal behav-
iors. These changes can be encouraged by
support of the health sector. This paper
proposes a set of essential health sector
actions to achieve five nutrition-related
outcomes (Box 2). The epidemiological and

programmatic data presented in the paper
show that these outcomes will improve
maternal nutrition and benefit maternal
and child health. For maximum effect, im-
proving nutritional status of women should
begin prior to pregnancy. The actions dis-
cussed in this paper, however, begin in
pregnancy, a time when health systems
can more easily reach women. The goal is
to provide policy makers and program
managers with the background necessary
to introduce these important actions into
existing health programs.

The paper is divided into two sections.
Section I includes a chapter on the preva-
lence and causes of maternal malnutrition
in Africa and another chapter on the conse-
quences of maternal malnutrition. Section
II includes a chapter for each of the five
outcomes. The five chapters outline ac-
tions the health sector and women can
take to achieve these outcomes. These
chapters conclude with a discussion of pro-
gram experience in implementing the es-
sential actions.

Box 2. Outcomes of Essential Health Sector Actions to Improve Maternal
Nutrition

1. Adequate food intake during pregnancy and lactation
2. Adequate micronutrient intake during pregnancy and lactation
3. Reduction of malaria infection in pregnant women in endemic areas
4. Reduction of hookworm infection in pregnant women in endemic areas
5. Birth spacing of three years or longer
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Section I

Prevalence, Causes, and Consequences
of Maternal Malnutrition in Africa

Section I. Prevalence, Causes, and Consequences of Maternal Malnutrition in Africa
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Chapter 1. Prevalence and
Causes of Maternal
Malnutrition in Africa
Many women in Africa suffer from chronic
energy deficiency, inadequate weight gain
during pregnancy, and poor micronutrient
status. This chapter discusses the preva-
lence of these conditions in Africa and the
following contributing factors:
• Inadequate food intake
• High-energy expenditure
• Micronutrient-deficient diets
• Infections
• Demands of pregnancy and lactation

Inadequate Food Intake
Many women in developing countries
maintain pregnancy on dietary intakes
lower than those recommended by inter-
national agencies (FAO/WHO/UNU, 1985).
The recommended daily allowances vary
according to weight, basal metabolic rate,
and level of activity during pregnancy. For
women ages 18 to 30 that weigh from 40

to 60 kilograms, the range is 1700 to 3335
kilocalories per day. Studies conducted in
Kenya in the mid-1980s found that preg-
nant women consumed on average 1442
kilocalories per day; lactating women con-
sumed 1749 kilocalories (Allen, 1993). In
The Gambia, studies among pregnant
women reported intakes of approximately
1500 kilocalories per day (Prentice et al.,
1987).

Three indicators reflect inadequate
food intake in women.
• Low weight-for-height
• Low pregnancy weight gain
• Low birth weight

Low weight-for-height
Between 5 to 20 percent of women in vari-
ous countries in Africa are too thin (low
weight-for-height as measured by body
mass index less than 18.5) (Figure 1).

Chapter 1. Prevalence and Causes of Maternal Malnutrition in Africa

Figure 1. Low Weight-for-Height (Body Mass Index) among
Women Ages 15 to 49 (DHS 1990–1998)
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Low pregnancy weight gain
Low weight gain during pregnancy is an-
other indicator of women’s poor nutritional
status. Weight gain in Africa is low com-
pared to weight gain in industrialized coun-
tries (Figure 2).

Low birth weight
Low birth weight reflects malnutrition in
women. The percentage of recent live
births for which the mother reported that
the birth weight was less than 2.5 kg is 17
percent in Madagascar and 10 percent or

more in 11 out of 17 other African coun-
tries for which Demographic and Health
Survey (DHS) data are available (Figure 3).

High-energy Expenditure
African women engage in physically de-
manding activities requiring high levels of
energy. In sub-Saharan Africa, women
contribute 60 to 80 percent of agricultural
labor to produce food for sale and house-
hold consumption (FAO, 1995). They often
maintain high levels of activity throughout

Section I. Prevalence, Causes, and Consequences of Maternal Malnutrition in Africa

Source: DHS Comparative Studies, 1997

Figure 2. Average Pregnancy Weight Gain in African vs.
Industrialized Countries
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Mother Reported that the Birth Weight Was Less than 2.5 kg
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pregnancy, which increases the amount of
energy needed from their diet.

Micronutrient-deficient  Diets
Recent surveys of pregnant and lactating
women in Africa indicate that deficiencies
of several micronutrients are common,
particularly iron, vitamin A, zinc, folic acid,
riboflavin, and iodine. Low intakes of cal-
cium and vitamin E are also found. The
high prevalence of multiple deficiencies
can be accounted for by low dietary in-
takes and/or poor bioavailability of micro-
nutrients (Allen, 1993). Minimal
consumption of animal products and forti-
fied foods also contributes to multiple defi-
ciencies.

Iron deficiency
Non-pregnant women need about 1.2 mg of
iron per day to meet basal needs and re-
place iron lost during menstruation. Preg-
nancy causes loss of iron for fetal tissue
formation and increased blood supply (Table
1). Blood loss from hookworm and
shistosomiasis, destruction of red blood
cells from malaria, and HIV and associated
chronic disorders result in additional iron
losses. Iron deficiency also results from low
intake of iron that the body can absorb and
use efficiently (the bioavailability of the
iron). In African countries, commonly con-
sumed foods such as millet, sorghum, and
maize are poor sources of iron. A large
amount of iron may be present in these
foods, but the absorption of that iron is very
low, only 1 to 2 percent (Gillespie, 1999).

Anemia is the most commonly mea-
sured indicator used to screen for iron defi-
ciency, but it only represents the severe
stage of iron deficiency when the level of
hemoglobin falls below a cut-off point of
11.0 g/dl for pregnant women and 12.0 g/
dl for non-pregnant women. It has been
suggested that for every anemic woman,
there is an additional iron-deficient woman
who is not anemic (UNU/UNICEF/WHO/MI,
1999).1

Anemia rates among pregnant women
in Africa range from 43 percent in Nigeria
to 80 percent in Tanzania (Figure 4). A re-
cent cluster sample survey in Zambia
found that 40 percent of women of repro-
ductive age were anemic (Luo et al.,
1999).

Other micronutrient deficiencies
In addition to iron deficiency, other micro-
nutrient deficiencies are common in Africa,
including vitamin A, zinc, folic acid, ribofla-
vin, and iodine.

Vitamin A deficiency exists in pregnant
and lactating women in many areas of Af-
rica. In a national survey in Zambia, 22
percent of mothers were deficient in vita-
min A2 (Luo and Mwela, 1997). Levels of
vitamin A in breastmilk were deficient in
69 percent of women tested in Tanzania
(Mazengo et al., 1997 as reported by
Ndossi and Taylor, 1999).3

Zinc deficiency was observed in 36 to
46 percent of pregnant women studied in
Malawi (Gibson and Huddle, 1998) and
among lactating women studied in The

Table 1. Basal Iron Requirement and Losses for a Typical Woman

Source Iron Cost (mg/day)

Basal iron requirement 0.72

Iron loss through menstruation 0.44

Iron loss through pregnancy 2.14

Iron loss through lactation 0.23

Iron loss through moderate hookworm infection

N. americanus 1.10

A. duodenale 2.30
Source: Stoltzfus et al., 1997

1 This means that
when 40 percent of
women are anemic
during pregnancy,
about 80 percent
are probably iron
deficient, and when
50 percent are ane-
mic, 100 percent
are iron deficient.

2 The survey was of
mothers with chil-
dren under age five
years. Deficiency
was measured by
serum retinol lev-
els <20 mg/dl.

3 Less than 30 mg/
dl in breastmilk
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Gambia (Yan et al., 1996) and Zaire
(Arnaud et al., 1994). Diets in Malawi, as
in many other parts of Africa, are low in
bioavailable zinc due to the high phytate
and fiber content of the diet and low intake
of animal foods (Gibson and Huddle, 1998).

Folic acid deficiency is common in preg-
nant and lactating women in many parts of
Africa (Metz, 1970; Baynes et al., 1986).4

Malaria-infected women require more folic
acid, which is needed for synthesis of all
cells. Depletion of folic acid can lead to
megaloblastic anemia among infants born
to these women. A recent study in Malawi
illustrated the relationship between malaria
and iron/folic acid deficiency in pregnant
women (Huddle et al., 1999).

Riboflavin deficiency is endemic in The
Gambia and common in other parts of Africa
(Powers, 1998). Studies reported low intakes
of riboflavin by pregnant and lactating
women in Tanzania (Mazengo et al., 1997 as
reported by Ndossi and Taylor, 1999) and
Kenya (Allen, 1994). In a survey of refugees
in Ngara district, Tanzania, the prevalence of
riboflavin deficiency was 10 to 15 percent. In
the Kenya study, breastmilk contained low
levels of riboflavin.

Iodine deficiency, a result of low
amounts of iodine in the soil, remains a
major problem in some African countries.

Intake of goitrogens (foods, such as cas-
sava, that can suppress thyroid function
and induce goiter) and limited seafood con-
sumption aggravate the problem (Joint
WHO/UNICEF/ICCIDD Consultation, 1997).
The introduction of iodized salt has led to a
major decline in goiter, but pockets of io-
dine deficiency still exist in areas with lim-
ited access to iodized salt.5

Low vitamin E levels have been re-
ported in pregnant and lactating women in
Tanzania (particularly in rural areas) as a
result of limited intake of edible oils
(Mazengo et al., 1997 as reported by
Ndossi and Taylor, 1999). In one rural area
of Kenya, the proportion of toddlers and
school children with low vitamin E intakes
was 85 percent and 43 percent respec-
tively.

Low intakes of calcium have also been
documented in many parts of Africa
(Prentice et al., 1995; Thacher et al., 1999).

Infections
Infections put an additional burden on the
dietary needs of women. Many infections—
especially those associated with fever—de-
crease appetite. Gastrointestinal infections
reduce nutrient absorption, and the meta-
bolic stress of illness increases energy and
nutrient needs. Three of the major infec-

4 In a Kenyan study,
among the 48 per-
cent of pregnant
women found to be
anemic, 6 to 8 per-
cent of the anemia
was related to
folate deficiency
(Calloway, 1988). In
the Ndola, Zambia
study, folate defi-
ciency was evident
in half of the preg-
nant women with
severe anemia
(Fleming, 1989).

5 Goiters de-
creased among
school children
from 60 percent to
20 percent in two
areas of Cameroon,
from about 50 per-
cent to 16 to 35
percent in four ar-
eas studied in the
Congo, from about
50 percent to 4 to
16 percent in areas
in Zambia, and from
38 percent to 9
percent in Zimba-
bwe. However, in
several areas stud-
ied, goiter rates re-
main high, at about
26 to 39 percent in
two areas of the
northeast of Lagos
in Nigeria and be-
tween 31 percent
in Iringa and 60
percent in Mbeya
Region in Tanzania
(Joint WHO/
UNICEF/ICCIDD
Consultation, 1997).
Although salt
iodization was leg-
islated in Kenya in
1970 and was avail-
able at the commu-
nity level, one
study in rural Kenya
in the mid-1980s
found that 18 per-
cent of non-preg-
nant women and
24 percent of preg-
nant women had
goiters (Calloway,
1988).

Section I. Prevalence, Causes, and Consequences of Maternal Malnutrition in Africa

Figure 4. Rates of Anemia in Pregnancy in Africa

Source: Population Action International 1995, *DHS (Madagascar)
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tions affecting maternal nutrition in Africa
are hookworm, malaria, and HIV.

Hookworm infection
Hookworm infection can be a significant
cause of anemia, particularly in areas with
diets low in bioavailable iron or in individu-
als with increased iron requirements dur-
ing growth or pregnancy (Pawlowski et al.,
1991; Stoltzfus et al., 1997). In addition to
profound iron deficiency, persons with
heavy hookworm burdens can develop
protein malnutrition from chronic blood
loss and show signs and symptoms of
kwashiorkor (Guerrant et al., 1999).

Hookworm infection is common in ru-
ral areas of the tropics and subtropics.
Over one billion people are believed to be
infected with hookworm (Ancylostoma
duodenal, Necator americanus, or both), and
as many as 44 million pregnant women
may be infected at any given time world-
wide (Guerrant et al., 1999; de Silva,
1999). In sub-Saharan Africa, fertility data
suggest that approximately 24 million
women were pregnant in 1990. With
prevalence of hookworm infection in this
age group (15 to 45 years) estimated at 32
percent, approximately 7.5 million women
in sub-Saharan Africa were both pregnant
and infected with hookworm in 1990
(Bundy et al., 1995).

Hookworm infection appears in almost
all age groups in an endemic area. Preva-
lence increases with age in children, usu-
ally reaching maximum levels at age 15 to
20 years and leveling off in adulthood. In-
tensity of infection also increases with age
but does not necessarily level off during
adulthood. In fact, intensity frequently in-
creases in older adults (Stoltzfus et al.,
1997). Different groups in the population
may be more affected by hookworm infec-
tion than others, depending upon who is
exposed to transmission. Women are often
more affected than others in areas where
they do most of the agricultural work.

A hookworm infection of moderate in-
tensity may cost a woman as much or
more iron as required during pregnancy. A
concentration of 10 mg/g fecal heme rep-
resents a daily loss of more than 2 mg of
iron, comparable to the amount of iron re-

quired during pregnancy (Stoltzfus et al.,
1997).

The degree of iron deficiency or ane-
mia associated with hookworm infection is
dependent on a number of variables, in-
cluding:
• Worm burden (intensity and duration)
• Type of hookworm (A. duodenale

causes more blood loss than N.
americanus)

• Woman’s iron reserves and diet
• Woman’s overall nutritional status

(Guerrant et al., 1999).
A wide range of intensities—equivalent

to burdens of 40 to 160 worms—is associ-
ated with hemoglobin levels below 11g/dl,
the threshold for anemia in pregnancy.
Pregnant women may become ill with
even smaller worm burdens (Bundy et al.,
1995). Because of low iron stores, women
and young children in Africa are especially
vulnerable to chronic blood loss from
hookworm, resulting in iron deficiency
anemia (Stoltzfus et al., 1997).

Stoltzfus et al. (1997) studied the rela-
tionship between hookworm infection in-
tensity and iron deficiency anemia in
Pemba Island, Zanzibar, and in the Terai
region of Nepal where diets are very low
in iron. Mean hemoglobin levels were be-
low normative definitions of anemia for
both hookworm-infested and non-infested
persons. Among Zanzibari women and
children and pregnant Nepalese women,
the hemoglobin concentration fell about
5g/L per 2000 hookworm eggs per gram
of feces. The proportion of moderate to se-
vere anemia attributable to hookworm in-
fection was 56 percent for non-pregnant
women in Zanzibar and 41 percent for
pregnant women in Nepal (Table 2).

Malaria infection
Malaria causes anemia through the de-
struction of red blood cells (hemolysis)
combined with suppression of erythropoie-
sis (the process of developing red blood
cells). Malaria infection is the major cause
of anemia in many malarious areas. In en-
demic areas, pregnant women develop
malaria more frequently and have more
severe infections than non-pregnant
women.6 Women pregnant in their first

6 Pregnant women
are especially vul-
nerable to in-
creased biting by
mosquitoes carry-
ing malaria. A study
in rural Gambia
found that preg-
nant women at-
tracted twice the
number of Anoph-
eles gambiae com-
plex (the
predominant Afri-
can malaria-carry-
ing mosquito) than
non-pregnant
women. Physiologi-
cal and behavioral
changes occurring
during pregnancy
may be responsible
for this increased
attractiveness.
Physiological fac-
tors include more
exhaled breath and
higher abdominal
temperatures than
non-pregnant
women, resulting
in the release of
substances from
the skin surface
that allows mosqui-
toes to detect
women more easily
at close range. In
addition, women in
the study left the
protection of their
bednets (probably
to urinate) more
than twice as often
as non-pregnant
women, thus in-
creasing their ex-
posure (Lindsay et
al., 2000).
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pregnancies (primigravidas) are at in-
creased risk for malaria and its adverse
consequences—anemia and low birth
weight. The prevalence and density of ma-
laria parasitemia in pregnant women de-
creases with increasing number of
pregnancies (Menendez, 1995).

Worldwide prevalence of malaria is es-
timated at 300 to 500 million clinical cases
each year. More than 90 percent of all ma-
laria cases are in sub-Saharan Africa
(WHO, 1998). Malaria is endemic in most
of Africa; however, the burden of illness at-
tributable to malaria varies substantially
between countries within tropical Africa
and between different regions of the same
country (Greenwood, 1999). Malaria often
is undetected because peripheral smears
may not identify the infection and symp-
toms may not be apparent.

HIV infection
High rates of HIV infection among women
affect their energy and nutrient needs. Ap-
proximately 12.9 million African women
between the ages of 15 to 49 years are liv-
ing with HIV/AIDS (UNAIDS, 2000). Nutri-
ent malabsorption accompanies frequent
bouts of diarrhea commonly experienced
by people with HIV/AIDS (Piwoz, and
Preble, 2000). Some HIV-infected people
have increased nutrient malabsorption
even when asymptomatic (Keating et al.,
1995). During the early stages of HIV in-
fection, weight loss is mainly associated
with reduced dietary intake and secondary

infections, particularly diarrhea (Macallan,
1999). Anemia is often a side effect of
AIDS.7

Malabsorption of fats and carbohy-
drates is common at all stages of HIV in-
fection in adults and children. Fat
malabsorption affects the absorption and
utilization of fat-soluble vitamins (such as
vitamins A and E), further compromising
nutrition and immune status. Inadequate
dietary intake to meet the increased meta-
bolic demands for both energy and protein
associated with HIV infection is likely to re-
sult in weight loss in women (Piwoz and
Preble, 2000). This can further reduce a
woman’s ability to fight infection.

Table 2. Proportion of Anemia Attributable to Hookworm Infestation in Different
Populations

Section I. Prevalence, Causes, and Consequences of Maternal Malnutrition in Africa

Type of anemia*

Population Group Iron Deficiency Anemia Moderate to
Severe Anemia

Zanzibari schoolchildren 41% 57%

Zanzibari non-pregnant women 19% 56%

Nepalese pregnant women 29% 41%

* Iron deficiency anemia is defined as protoporphyrin >80 u/mol heme and hemoglobin
<11g/dl in pregnant women and schoolchildren or <12 g/dl in non-pregnant women.
Moderate to severe anemia is defined for all groups as hemoglobin <9g/dl.

7 This effect is due to
anemias of associ-
ated chronic disor-
ders such as
tuberculosis; HIV ac-
tion on the stem
cells and other pre-
cursors; an imbalance
of growth factors
due to HIV actions on
macrophages, fibro-
blasts, and T-cells; un-
controlled paravirus
B

19
 infections; and nu-

tritional deficiencies
caused by AIDS, in-
cluding B

12
, folate,

and B
6
 (Gillespie,

1998).

Demands of Pregnancy and
Lactation
In most developing countries, women
spend a large proportion of their reproduc-
tive years pregnant, lactating, or pregnant
and lactating. Women in Africa are preg-
nant or lactating, on average, 30 to 48 per-
cent of the time between the ages of 15
and 45 (McGuire and Popkin, 1990).

If a woman does not consume enough
food to meet energy requirements during
pregnancy, her body makes up the deficit
by depleting energy stores (Krasovec,
1991). If energy intake is not adequate af-
ter delivery, her body uses fat stores to
support lactation. A short interval between
births may not provide women with
enough time to replenish lost energy

Source: Stoltzfus et al., 1997
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stores before they begin another reproduc-
tive cycle. Short recuperative intervals af-
ter pregnancy and lactation can result in
reduced fat stores for women of marginal
nutritional status (Merchant, et al, 1990a,
b) and deplete maternal micronutrient
stores (Khan, 1998).

Short birth intervals may also be asso-
ciated with high rates of anemia. Large
amounts of iron are lost during pregnancy
due to tissue synthesis in the mother, pla-
centa, and fetus, and at delivery due to
maternal blood loss. Iron loss during preg-
nancy totals 600 mg, or 2.1 mg/day, in ad-
dition to basal iron loss (Table 1). Extending
intervals between births allows a woman
more time to replenish her iron stores. It
is estimated that preventing a pregnancy

saves the equivalent of 588 mg of addi-
tional iron absorbed over one year.

Birth intervals of 36 months or more
help to ensure child survival and allow
mothers time to replenish their nutritional
stores. The actual length of birth intervals
in many African countries is often much
shorter, as shown in an analysis of DHS
data (Figure 5). In most of the African
countries analyzed, over half of the birth
intervals were less than 36 months, and
approximately a quarter were under 24
months. For example, in Uganda, 70 per-
cent of birth intervals were less than 36
months and 28 percent less than 24
months. The rates were almost the same
in Nigeria.

Figure 5. Percent of Birth Intervals that Are Short
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Chapter 2. Consequences of
Maternal Malnutrition for
Women and Their Children
The nutritional status of women is a major
determinant of both maternal and infant
health. Malnutrition is responsible for a
broad range of short and long-term nega-
tive consequences for women, including in-
creased reproductive risk, morbidity, and
mortality. Women’s nutritional status af-
fects the morbidity and mortality of chil-
dren through its impact on birth weight,
prematurity, and nutrient stores in infants.
In addition, undernutrition diminishes
women’s productivity, income-earning ca-
pacity, and educational achievement. This
chapter discusses the effect of the contrib-
uting factors to maternal malnutrition,
identified in the previous chapter, on ma-
ternal and infant health. Box 3 summa-
rizes the consequences.

Consequences on Maternal Health
The combination of chronic energy defi-
ciency, poor weight gain in pregnancy,
anemia, other micronutrient deficiencies,
infections such as HIV and malaria, and in-
adequate obstetric care contribute to high
rates of maternal mortality throughout
most countries in Africa (Figure 6).

Consequences of energy deficiency
Direct consequences of chronic energy de-
ficiency among women include increased
susceptibility to infection, reduced activity
levels, and lower productivity (Shetty and
James, 1994). Under conditions of food
scarcity, resources are divided differently
between mothers and fetuses, depending

on the mother’s initial nutritional status
(Winkvist et al., 1998; Winkvist et al.,
1994; Kusin et al., 1994). Maternal deple-
tion occurs in women who can provide
enough nutrients for their fetus, but at
their own nutritional expense. This deple-
tion reaches a lower limit at which it stops,
and the birth weight of the infant is af-
fected instead (Winkvist et al., 1998).

Under conditions of chronic moderate-
to-severe malnutrition, women have been
able to replete themselves during repro-
duction but with a negative effect on the
infant. In very low-weight, unsupple-
mented women, there appears to be pref-
erential partitioning of nutrients in favor of
the mother but at the expense of the infant
(Winkvist, 1998). While the partitioning of
scarce food resources between mother
and child differs depending on the degree
of maternal malnutrition, in both situations
the mother-child dyad suffers.

During lactation, low maternal energy
intake primarily affects the nutritional sta-
tus of the mother rather than her capacity
to provide sufficient breastmilk. While
breastmilk will be adequate for the infant,
the mother’s nutritional status may dete-
riorate if her dietary intake and stores are
low. The breastfeeding mother is vulner-
able to depletion of concentrations of folic
acid, vitamin D, calcium, iron, copper, and
zinc. Maternal deficiencies should be
avoided by improving the diet or providing
supplements to the mother. It is safer,
easier, and less expensive to give a
mother more food than to expose her in-
fant to the risks associated with breastmilk
substitutes (LINKAGES, 2000).

Box 3. Summary of the Consequences of Maternal Malnutrition

Section I. Prevalence, Causes, and Consequences of Maternal Malnutrition in Africa

For Maternal Health For Infant Health
• Increased risk of maternal mortality • Increased risk of fetal and neonatal
• Increased infections death
• Anemia • Intrauterine growth retardation, low birth
• Compromised immune functions weight, preterm birth
• Lethargy and weakness • Compromised immune functions
• Lower productivity • Birth defects

• Cretinism and reduced IQ
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Consequences of micronutrient
deficiencies
Micronutrient deficiencies can increase the
risk of mortality and morbidity during preg-
nancy and delivery (Ramakrishnan, 2000).
Ross and Thomas (1996) estimate that
anemia is responsible for about 20 percent
of maternal deaths, including approximately
25 percent of deaths caused by hemor-
rhage and 10 percent of deaths not directly
linked to anemia. Zinc and iron deficiencies
can increase the risk of hemorrhage
(Kynast and Saling, 1986; Swanson and
King, 1987).

In addition to being at greater risk of
hemorrhage, anemic women are more
likely to have prolonged labor, which pre-
disposes them to sepsis and increases
their risk of death (Gillespie, 1998). Iron
deficiency anemia is often aggravated by
deficiencies in folic acid, riboflavin, B12, and
vitamin A—nutrients involved in red blood
cell formation (erythropoiesis).

Low calcium intake can increase the
risk of pre-eclampsia, high blood pressure,
and hypertension. Pre-eclampsia causes
about 12 percent of maternal deaths
(WHO, 1996b). The risk of hypertension is
greatest in adolescents and women during
their first pregnancy. Adolescents have a
greater requirement for calcium during

pregnancy to meet the needs of the fetus
and growing mother.

Micronutrient deficiencies also in-
crease susceptibility to infection and/or
their duration and severity. Deficiencies in
vitamin A (Christian et al., 1998) and zinc
(Swanson and King, 1987; Caulfield, 1998;
Shankar and Prasad, 1998) increase rates
of infections—including reproductive tract
infections—during pregnancy and/or lacta-
tion. Iron deficiency anemia reduces resis-
tance to disease, causes fatigue, and
reduces productivity. Several other micro-
nutrients play essential roles in immune
function, including B1, B2, B6, B12, C, E, se-
lenium, and folic acid (Tang et al., 1996).

HIV-infected individuals have lower se-
rum concentrations of vitamins A, B6, B12,
C, E, folate, carotenoids, selenium, and
magnesium (Friss and Michaelsen, 1998),
even in industrialized countries where in-
takes of these nutrients are relatively high.
Deficiencies of nutrients that act as antioxi-
dants (including iron, zinc, vitamin C, vita-
min E, and selenium) can compromise
cell-mediated immunity. Oxidative stress
may increase HIV replication (Friss and
Michaelsen, 1998).8

Consequences of malaria
Malaria increases the risk of maternal
mortality and morbidity. The consequences

8 For an in-depth dis-
cussion of the rela-
tionship between
HIV/AIDS and malnu-
trition, readers are
referred to Piwoz
and Preble, 2000.

Figure 6. Maternal Mortality Rates in Africa 1980 to 1998*

Source: UNICEF, 2000
*Note: Maternal deaths are often misclassified or underreported, and data
collection methods vary considerably.
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of malaria on maternal health depend on
whether the area is one of high, low, or
unstable (seasonal or epidemic) transmis-
sion (Table 3). The level of pre-pregnancy
immunity determines susceptibility to in-
fection and severity of clinical manifesta-
tions.

Pre-pregnancy immunity is largely de-
pendent on the intensity and stability of
malaria transmission in the area
(Menendez, 1995). In areas with lower
rates of malaria transmission, women
have low or no levels of immunity. Conse-
quently, they are much more likely to ex-
perience severe complications from
Plasmodium falciparum infections—such as
cerebral malaria, pulmonary edema, or
renal failure—than women living in areas
of high malaria transmission who have
high levels of immunity. These complica-
tions may significantly contribute to mater-
nal mortality (Menendez, 1995).

Estimating the overall burden of ma-
laria in sub-Saharan Africa is challenging
because national statistics on disease-spe-
cific morbidity and mortality data are unre-
liable. Snow et al. (1999), using a
combination of methods to estimate mor-
tality and morbidity rates, concluded that
in 1995 malaria was responsible for about
one million deaths and just over 200 mil-
lion episodes of clinical disease in tropical
Africa. Since these rates reflect only direct
mortality from malaria, they underesti-

mate all malaria-related mortality. Since
morbidity rates do not include asymptom-
atic infections, they too are underesti-
mates (Snow et al., 1999).

Consequences  on  Infant  Health
Intrauterine growth retardation (IUGR)—
largely due to maternal malnutrition prior
to and during pregnancy—causes about
two-thirds of low birth weight in developing
countries (Black, 1999). In more than 70
percent of the sub-Saharan countries stud-
ied by DHS, 10 percent or more of babies
were born with low birth weight (LBW), as
reported by their mothers (Figure 3). Neo-
natal mortality rates are two to three
times higher for LBW infants compared to
those at normal birth weight (Prentice,
1991; Prentice, 1999). IUGR dramatically
increases the risks of infant mortality from
diarrhea and pneumonia (Ashworth, 1998).
Figure 7 shows the relative risk for neona-
tal mortality by birth weight using data
from both industrialized and developing
countries (Prentice et al., 1988).

Higher rates of low birth weight (DHS,
1999) and infant mortality (Hobcraft, et al.,
1985) are also associated with short birth
intervals. The risk of under-five mortality
for a birth interval of less than 24 months
is 2.4 times greater than for a 36 to 47
month birth interval. The lowest under-five
mortality occurs with an interval of 48
months or more (DHS (Rutstein), 1999).

Section I. Prevalence, Causes, and Consequences of Maternal Malnutrition in Africa

Table 3. Consequences of Malaria in Pregnancy on Maternal Health

Consequence Level of Malaria Endemicitya

High transmission Low or unstable
of malaria transmission of malaria

Severe illness, + indirectly through anemia +++
including death

Maternal anemia ++++ mainly in ++++ all parities
primigravidae

Hypoglycemia ? +++

Placental infection ++++ mainly in ++
primigravidae

 a (Adapted from Menendez 1995) (+) rare; (++) infrequent; (+++) not infrequent; (++++) fre-
quent; (?) not known
Note: Because of low levels of immunity, the consequences of malaria are generally more severe in
areas of low transmission of malaria than in areas of high transmission.
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Studies have shown an increased risk of
intrauterine growth retardation for birth in-
tervals of fewer than 18 months (Boerma
and Bicego, 1992). Short birth intervals
also affect the previous child as a result of
shortened breastfeeding duration and com-
petition for maternal care, food, and other
family resources.

Another cause of infant mortality is
malaria-associated LBW from pre-term de-
livery and intrauterine growth retardation
(Table 4) (Steketee et al., 1996a; Bloland et
al., 1996). Levels of immunity and inten-
sity of transmission may determine
whether pre-term delivery or intrauterine

growth retardation occurs. In areas of in-
tense perennial malaria transmission,
IUGR predominates. In areas of seasonal
transmission, preterm delivery predomi-
nates (Sullivan et al., 1999). However, both
IUGR and preterm delivery can occur in
the same areas. A recent study suggests
that the timing of malaria infection during
pregnancy influences IUGR or preterm de-
livery. In a prospective study among
Malawian women during their first preg-
nancy, each measure of parasitemia at de-
livery—cord, blood, placenta, and
maternal peripheral parasitemia—was sig-
nificantly associated with preterm delivery.

Prentice, 1999; Prentice, 1988

Table 4. Consequences of Malaria in Pregnancy on Infant Health

Consequence Level of Malaria Endemicity a

High transmission Low or unstable
transmission

Miscarriage/perinatal death ? +++

Intra-uterine growth ++++ mainly in ++++ all parities
retardation (IUGR) primigravidae

Prematurity ? +++

Congenital infection ++ +++
a (Adapted from Menendez 1995) (++) infrequent; (+++) frequent; (++++) very frequent; (?) not
known
Note: Because of low levels of immunity, the consequences of malaria are generally more severe in ar-
eas of low transmission of malaria than in areas of high transmission.
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Parasitemia and/or clinically diagnosed
malaria in the antenatal period was associ-
ated with IUGR (Sullivan et al., 1999).

Malaria infection and HIV infection in
pregnant women have demonstrated syn-
ergistic outcomes, with both contributing to
LBW (Steketee et al., 1996a). HIV-infected
women are more susceptible to malaria.
Pregnant mothers who have malaria and
are HIV-positive are more likely to pass on
their HIV status to their unborn child
(WHO, 1998). A study in rural Malawi
found that children born of HIV-positive
mothers with placental malaria had 3.4
times the risk of dying in the post-neonatal
period than did children born of HIV-posi-
tive mothers without placental malaria. In
addition, the prevalence and density of pe-
ripheral and placental parasitemia was
similar in HIV-positive women regardless
of their number of pregnancies. (The nor-
mal pattern of lower prevalence and den-
sity of parasitemias with increasing parity
was not observed) (Bloland et al., 1996).

Infants born with IUGR have a higher
risk of growth retardation in childhood and
an increased risk of illness. Even with an
ideal environment and good nutrition in in-
fancy and early childhood, the effects of
IUGR on growth cannot be entirely re-
versed (Ramakrishnan et al., 1999a). The
associated stunting persists through adult-
hood. Infants born with IUGR are at in-
creased risk of poor motor, psychosocial,
intellectual, and emotional development.
LBW infants are at increased risk of
breastfeeding problems (Adair and Popkin,
1996; Barros et al., 1987; Yoon et al.,
1996).

Deficiencies in zinc, iron, iodine, vita-
min A, folic acid, vitamin B6, vitamin B12,

vitamin D, calcium, and magnesium can
increase the risk of low birth weight,
preterm births, and fetal death
(Ramakrishnan et al., 1999b). Folate defi-
ciency can cause neural tube defects (MRC
Vitamin Study Research Group, 1991;
Czeizel and Dudás, 1992), cleft palate
(Shaw et al., 1995), urinary tract defects
(Li et al., 1995), and limb defects (Yang et
al., 1997). Iron and vitamin B6 deficiency
can decrease women’s attentiveness to

child rearing, with possible negative effects
on children’s health and development
(McCullough et al., 1990).

The consequences of iodine deficiency
to fetal brain development and growth are
severe (Hetzel and Clugston, 1999). Severe
iodine deficiency in pregnancy results in
cretinism in the infant, but even less severe
deficiencies are detrimental. Infants born to
mothers who are iodine deficient have
poorer school achievement and lower cog-
nition. Maternal micronutrient deficiencies
compromise an infant’s micronutrient sta-
tus, which can inhibit the infant’s immune
function and increase the child’s susceptibil-
ity to HIV and other infections.

When micronutrient intake is limited
and maternal micronutrient stores are low,
breastmilk may contain reduced levels of
some nutrients needed by the infant for
optimal growth and health. The demands
for most nutrients—other than iron—are
even higher among lactating women than
among pregnant women. Mothers’ micro-
nutrient status affects the concentrations of
thiamin, riboflavin, vitamin A, B6, and B12,
iodine, and selenium in breastmilk. Defi-
ciencies in these nutrients have negative
effects on infants because they have lim-
ited stores of these nutrients at birth
(Allen, 1994).

Consequences  on  Later  Health
Outcomes
The consequences of nutritional deficien-
cies at birth do not always reveal them-
selves until adulthood. Low birth weight,
thinness, and short body length at birth are
associated with increased rates of cardio-
vascular disease and non-insulin depen-
dent diabetes in adult life. The “fetal
origins hypothesis” proposes that fetal un-
dernutrition in middle to late gestation,
which leads to disproportionate fetal
growth, heightens the risk of coronary
heart disease later in life (Barker, 1995).
The hypothesis suggests that coronary
heart disease and the allied disorders origi-
nate through adaptations that the fetus
makes when it is undernourished. These
adaptations may be cardiovascular, meta-
bolic, or endocrine and may permanently

Section I. Prevalence, Causes, and Consequences of Maternal Malnutrition in Africa
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change the structure and function of the
body in ways that lead to later disease
(Barker, 1999).

A study in The Gambia found a strong
link between early life events and adult
immunocompetence. Persons born during
the hungry season were up to 11 times
more likely to die prematurely in adult-
hood of infectious diseases than those born
during the harvest season. The authors hy-
pothesize that this relationship is caused
by an impairment in the development of
the immune system in the fetus (Prentice
and Goldberg, 2000).

Low birth weight infants delivered by
women who themselves were LBW infants
is another example of the effects of early
life events on later health outcomes. Pro-
spective data from long-term studies in
Guatemala provide evidence of this
intergenerational relationship. These stud-
ies found maternal birth size to be a sig-
nificant predictor of child’s birth size. For
every 100 gram increase in maternal birth
weight, the child’s birth weight increased
by 29 grams. For every one centimeter in-
crease in mother’s birth length, the child’s
birth length increased by 0.2 centimeter
(Ramakrishnan et al., 1999a).
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Section II

Essential Health Sector Actions
to Improve Maternal Nutrition

Section II. Essential Health Sector Actions to Improve Maternal Nutrition
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Chapter 3. Adequate Food
Intake during Pregnancy and
Lactation
Maintaining energy and nutrient balance
has important implications for the nutrition
and health status of women throughout
their life cycles, but especially so during
pregnancy and lactation when nutritional
demands are increased. Health sector pro-
grams can encourage pregnant and lactat-
ing women to increase food intake to meet
these additional needs. Increased food in-
take and reduced workloads require the
support of male partners and other family
members. Health promoters can counsel
women to adopt appropriate behaviors as
well as discuss with men and other family
members how they can contribute to the
health of mother and baby.

Essential Health Sector Actions
Encourage increased food intake during
pregnancy and lactation
Pregnant women need to increase food in-
take by at least 200 kilocalories per day
and more if their pre-pregnancy weight
was low. For example, one serving of
maize porridge and 12 groundnuts would
meet this additional requirement (LINK-
AGES, 1999). Most breastfeeding women in
developing countries need about 650 kilo-
calories—nearly the equivalent of an extra
meal per day—to meet energy needs of
lactation; otherwise, their own nutritional
status will be compromised (LINKAGES,
2000). For well-nourished mothers, some
of this extra energy can come from fat
stores accumulated during pregnancy.
Many women in Africa do not have suffi-
cient fat stores and must rely on dietary
intake.

During antenatal contacts, health care
providers should ask the mother about her
food beliefs and eating practices and coun-
sel the mother and her accompanying
family members on an appropriate diet for
pregnant women. During immediate post-
partum, postnatal, well-baby, and family
planning contacts, they should also ask lac-
tating women about their diet and activity
level and counsel them to eat more

Chapter 3. Adequate Food Intake during Pregnancy and Lactation

9 Concerns have
been raised that in-
creasing weight gain
can result in more
difficult labor and
cephalo-pelvic dis-
proportion (Garner
et al., 1992). How-
ever, evidence sug-
gests that increases
in birth weight are
associated with no
or minimal changes
in head circumfer-
ence (Kramer, 1999).
In a study in The
Gambia, food supple-
mentation resulted
in an increase of
head circumference
of less than three
millimeters, about
one-tenth of an inch,
a difference that
would not result in
obstructed labor
(Ceesey et al., 1997;
Prentice, 1999).

foods—at least one extra meal per day—
that are available and affordable to them.

Pregnant women often object to in-
creasing food intake because they are con-
cerned that it will result in a bigger baby,
making delivery more difficult.9 Limited
food availability, infrequent meals, and
lack of easily available snacks can also
stand in the way of women following these
recommendations. Women may be more
receptive to messages focusing on eating
specific foods, giving birth to healthy ba-
bies, and feeling better during pregnancy
than messages focusing on eating more
food. Pre-testing messages will determine
which messages will be effective in en-
couraging pregnant women to gain weight
and to allay their fears about difficult labor.

Monitor weight gain in pregnancy
Counseling women on their weight gain
can be a useful tool for the health system
as long as appropriate messages and
counseling techniques are used. Women
should gain about one kilogram per month
in the second and third trimesters of preg-
nancy (Krasovec, 1999). When women do
not attend prenatal care sessions on a
monthly basis, average weight gain during
the interval between visits can be calcu-
lated and converted to assess whether this
rate was at least one kilogram per month.

Counsel on reduced energy expenditure
Reducing energy expenditure is another ef-
fective way to improve women’s nutri-
tional status and to increase birth weight.
Especially in pregnancy, reduction in
workloads can help meet energy needs. In
a study in Ethiopia, pregnant women who
engaged in low levels of physical activity
gained more weight and gave birth to in-
fants with higher birth weights than those
who participated in heavy activity, even
though both groups consumed similar lev-
els of energy (Tafari, 1980). Women should
be counseled to take extra rest starting as
soon as pregnancy is detected and continu-
ing during lactation. Again, the message
for this behavior needs to be delivered to
others in the family and not just to the
mother.
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Box 4 summarizes what the health sec-
tor and a woman can do to help improve
maternal nutrition through increased food
intake and reduced energy expenditure.

Program Experience
Food supplementation
Increased maternal energy intake during
pregnancy increases birth weight. The
more underweight the woman is prior to
pregnancy, the greater the effect on birth
weight. Evidence from laboratory studies
with animals and from a community inter-
vention study in Guatemala suggests that
among very poorly nourished women, in-
creases in energy intake primarily result in
higher birth weight. But among better
nourished mothers, increases primarily af-
fect maternal weight (Winkvist et al.,
1998). Severely malnourished women who
weigh less than 45 kilograms or have a
Body Mass Index of less than 18.5 are
likely to show increases in birth weight.
Moderately malnourished women—those
weighing 45 to 49.9 kilograms or having a
Body Mass Index of 18.5 to 22.9—are
likely to show increases in their own
weight. Their infants may not show im-
provements in birth weight unless energy
intakes are particularly low, such as during
hungry seasons before the harvest
(Rasmussen, 1998; LINKAGES, 1999).

In a recent five-year prospective, ran-
domized, controlled trial in 28 rural
Gambian villages, the primary health care

system distributed high-energy biscuits—
around 1,000 kilocalories per day—to
chronically undernourished women. The
women received biscuits each day starting
after 20 weeks of pregnancy and continu-
ing until delivery. Supplementation was as-
sociated with significant increases in
weight gain in pregnancy, increases in
birth weights, and reductions in the preva-
lence of stillbirths (Ceesay et al., 1997).
While there were reduced levels of neona-
tal mortality (excluding stillbirths), the
sample sizes were too small to show sta-
tistical significance (Figure 8). Improve-
ment in maternal nutrition in The Gambian
studies was greatest in the season of high-
est workloads and lowest food availability,
suggesting that where nutritional stress is
seasonal, increasing energy intake at
these times can be especially beneficial.

Prentice et al. (1987) used data from
supplementation trials in Kemba, The
Gambia—where neonatal mortality was
about 92 deaths per 1000 live births—to
estimate neonatal mortality. They estimate
that a shift in birth weight distribution simi-
lar to that observed in The Gambia will
produce a 37 percent decrease in neonatal
mortality as well as a decrease in post-
neonatal mortality (Prentice et al., 1987).

Only two randomized intervention trials
have assessed the impact of increasing en-
ergy intake during lactation on breastmilk
output (Khin-Maung and Oo, 1987; Gonzalez
et al., 1998). In both the Burma and Guate-

Section II. Essential Health Sector Actions to Improve Maternal Nutrition

Box 4. Actions to Ensure Adequate Food Intake during Pregnancy and Lactation

Essential Health Sector Actions Maternal Actions

• Encourage increased food intake
during pregnancy and lactation

• Monitor weight gain in pregnancy

• Counsel about reducing energy ex-
penditure

• Eat at least one extra serving of
staple food per day during pregnancy
and the equivalent of an extra meal
per day during lactation

• Gain at least one kilogram per month
during the second and third trimes-
ters of pregnancy

• Rest more during pregnancy and lac-
tation
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mala trials, food supplementation of moth-
ers who were the most malnourished in
their communities resulted in a small in-
crease in infant milk intakes.

Educational messages
Some community-based programs promote
increased food intake for pregnant and lac-
tating women. The Nutrition Communica-
tion Project addressed maternal nutrition in
several of its country programs. In Burkina
Faso, the project developed a counseling
handout and flipcharts for health workers.
Women who reported exposure to the
flipcharts and health worker counseling
showed higher levels of knowledge on the
dietary needs of pregnant and lactating
women. However, behavior appeared to be
mostly unchanged because the messages
did not address women’s underlying fear of
obstructed labor (NCP, 1995a).

The Bangladesh Integrated Nutrition
Project included a community-based nutri-
tion component to bring about sustainable
changes in feeding and eating behaviors of
children, pregnant women, and lactating
mothers. An evaluation found that 84 per-
cent of mothers in the project areas, com-
pared with 52 percent in the control areas,
were aware of the additional needs for

food during pregnancy. More women in
the project areas (56 percent) reported
eating additional food during pregnancy
than in the control areas (22 percent). In
addition, the mean weight gain of women
during pregnancy was higher in the project
areas than in the control areas (8.4 kilo-
grams versus 7.6 kilograms by UNISCALE,
or 8.2 kilograms versus 7.8 kilograms by
bathroom scale) (Institute of Nutrition and
Food Science, 1999).

The Bangladesh Integrated Nutrition
Project also encouraged pregnant women
to rest. Sixty-four percent of women in the
project areas compared with 35 percent in
the control areas reported resting more
during pregnancy (Institute of Nutrition and
Food Science, 1999). Some programs have
encouraged the use of “rest homes” in the
last month of pregnancy as a means of
helping mothers gain weight.

A program among women in Thailand
found that a message to measure weight
gain in pregnancy was useful in encourag-
ing women to eat more (Roesel et al.,
1990). Health providers reported that when
fathers attended classes offered by the
health system, the men encouraged their
wives to eat more and to gain weight.

Chapter 3. Adequate Food Intake during Pregnancy and Lactation

Figure 8. Effect of Supplementation in Pregnancy on Stillbirths
and Neonatal Mortality in The Gambia

Source: Ceesey et al., 1997
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Chapter 4. Adequate
Micronutrient Intake during
Pregnancy and Lactation
Improving micronutrient status is an impor-
tant step to reducing maternal malnutrition.
This can be done through diet diversification
and micronutrient supplementation. Chang-
ing dietary practices takes time. Moreover,
the diet cannot meet all of the iron require-
ments of pregnant women, especially those
who begin pregnancy with low stores. Be-
cause of the immediate needs of pregnant
and lactating women and the grave conse-
quences for infant health of poor maternal
micronutrient intake, the health sector
should promote micronutrient supplements
during pregnancy and lactation as well as
dietary changes.

Essential Health Sector Actions
Counsel on diet diversification
During antenatal, immediate postpartum,
postnatal, and family planning contacts,
women should be asked about their diet
and affordable foods and counseled on
ways to increase consumption of fruits,
vegetables, animal products, and fortified
foods. Increased daily consumption of
green leafy and yellow/orange fruits and
vegetables will improve the status of
many micronutrients..Increased vitamin C
consumption from fruits and vegetables
will enhance the iron bioavailability from
other foods. Also, consumption of fruits
and vegetables will increase anti-oxidant

levels, which can help strengthen the im-
mune system and reduce the risk of
cardio-vascular disease and some cancers.

Animal products are excellent sources
of protein, fat, and micronutrients. Many
micronutrients from animal products are
more easily absorbed and/or utilized by
the body than those found in fruits and
vegetables. The cost of animal products,
however, may limit their consumption.

To prevent iodine deficiency, promo-
tion of iodized salt for use by the entire
family is a top priority. Iodized salt promo-
tion programs are essential to maternal
and child nutrition and need to be empha-
sized within health services and commu-
nity interventions. Pregnant women have
an increased need for iodine. In some
countries, iodized salt is still not available
for use by all pregnant women (Pardede et
al., 1998; Sundqvist, et al., 1998).

Health programs should also promote
the consumption of fortified food by
women. Some countries are encouraging
the fortification of flour and other staples
with iron and other nutrients. Zambia now
has vitamin A-fortified sugar available.

Prescribe and make accessible iron/folic
acid supplements
Iron supplements can prevent and treat
iron deficiency anemia. Guidelines by the
International Nutritional Anemia Consulta-
tive Group (INACG), WHO, and UNICEF
(Table 5) suggest that all pregnant women
routinely receive preventive iron supple-

Section II. Essential Health Sector Actions to Improve Maternal Nutrition

Table 5. Guidelines for Iron Supplementation to Prevent Anemia in Pregnant
Women (INACG/WHO/UNICEF)

Prevalence of anemia  Dose Duration*
in pregnancy

<40 percent 60 mg iron + 400 ** µg 6 months of pregnancy
folic acid daily

> 40 percent 60 mg iron + 400 ** µg 6 months of pregnancy and
folic acid daily continuing to 3 months

postpartum
* If 6 months duration cannot be achieved in pregnancy, continue to supplement during the postpar-
tum period for 6 months or increase the dose to 120 mg in pregnancy.
** Where iron supplements containing 400 µg folic acid are not available, an iron supplement with
less folic acid may be used.

Source: INACG, 1998
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mentation. Where the prevalence of ane-
mia is high (>40 percent), supplementa-
tion should continue for three months into
the postpartum period. Folic acid should be
included in the supplement to help prevent
anemia and reduce the risk of obstetric
complications.

Some have suggested the use of
weekly rather than daily iron supplements
during pregnancy. The evidence favors
daily supplementation. Weekly supplemen-
tation in pregnancy is less costly but also
less efficacious than daily supplementa-
tion, based on a recent analysis of the re-
sults of 22 completed trials of iron
supplementation. Neither is likely to be
very effective unless compliance is main-
tained at high levels. Poor compliance in
weekly supplementation would likely have
greater negative impact than it would in
daily supplementation (Beaton and
McCabe, 1999).

Assess and treat severe anemia in
women
Health programs should assess whether a
pregnant woman is severely anemic (gen-
erally defined as a hemoglobin level less
than 7 g/dl). In many countries, the cost of
routinely testing hemoglobin levels is pro-
hibitive and equipment unavailable. The
World Health Organization recommends
screening for clinical pallor to detect se-
vere anemia in children (WHO/UNICEF,
1995). Screening for pallor has also been
suggested for pregnant women. A recent
study compared detection of anemia
through hemoglobin levels with detection
through screening for clinical pallor. Pri-
mary health care settings screened for
clinical pallor by assessing palms, nail
beds, or conjunctiva (the mucous mem-

brane covering the inside of the eyelid and
forepart of the eyeball). Pallor in all of
these sites was associated with low hemo-
globin concentrations (Stoltzfus et al.,
1999). To ensure that most of the severely
anemic women can be identified by
screening for clinical pallor, these authors
suggest screening both conjunctiva and
palms. Pallor detected at either site would
serve as an indication of severe anemia.

Pregnant women who are severely
anemic should receive 120 mg of iron per
day for three months and then continue
with the preventive use of iron (Table 6). If
only tablets containing 60 mg of iron and
400 µg of folic acid are available, pregnant
women can take two of them daily (120
mg of iron + 800 µg folic acid). Iron
supplements will not sufficiently treat se-
vere anemia in pregnant women who are
close to delivery. Treatment for severe
anemia should be given in a hospital for a
woman who is beyond week 36 in her
pregnancy (INACG, 1998). If this is not pos-
sible, plans should be made with the fam-
ily to ensure that the woman is brought to
a facility with a blood supply at the time of
delivery.

Prescribe and make accessible multiple
micronutrient supplements
Iron, as well as other micronutrients, can
also be supplied through multiple micronu-
trient supplements. The composition of a
provisional micronutrient supplement (Table
7) was the outcome of a recent UNICEF/
WHO/UNU (1999) meeting. This supple-
ment meets the United States/Canadian
Recommend Dietary Allowances for preg-
nant women—a compromise between the
needs of lactating women and non-preg-
nant, non-lactating women—for 15 nutri-

Table 6. Treatment Guidelines for Severe Anemia during Pregnancy (INACG/WHO/
UNICEF)

Chapter 4. Adequate Micronutrient Intake during Pregnancy and Lactation

Dose Duration

120 mg iron + at least 400 µg 3 months (after completing this
folic acid daily treatment, pregnant women should

continue preventive supplementation
as shown in Table 5)Source: INACG, 1998
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ents. The multiple micronutrient supple-
ment contains 30 mg of iron rather than the
60 mg recommended for pregnant women
by INACG/WHO/UNICEF (Stoltzfus and
Dreyfus, 1998) for the following reasons:

• Vitamin C, A, riboflavin, and B12

present in the multiple supplement will
enhance absorption and/or utilization
of iron, so lesser amounts of iron may
be sufficient.

Section II. Essential Health Sector Actions to Improve Maternal Nutrition

Table 7. Composition of Proposed Interim UNICEF Supplement, Proposed Tanzanian Supplement,
and Supplement Used by Fawzi et al. for HIV+ Pregnant Women Compared to the US/Canada
Recommended Dietary Allowances (RDA)

Nutrient Proposed Proposed Fawzi et al. US RDA US RDA during
UNICEF MOH Supplement during lactation
Interim Tanzanian for HIV+ pregnancy
Supplement Supplement pregnant

women

Vitamin A RE 800  600–800 800 1300

Vitamin A IU * 2664  5000 IU retinol 2664 retinol 4330 retinol
    retinol + 30 mg= 8000 beta. 10,400 beta.

3000ug
betacarotene=
500 IU

Vitamin D IU 200 200 (AI) 200 (AI)

Vitamin E IU 10 10–15 30 15 19

B1 (Thiamin) mg 1.4 1.0–2.0 20 1.4 1.5*

B2 (Riboflavin) mg 1.4 1.5–2.0 20 1.4  1.6

Niacin mg 18 20–25 100 18 17

Folic acid µg 400 400–1000 800 600 500

B6 mg 1.9 2.0 25 1.9 2

B12 µg 2.6 1.4–3.0 50 2.6 2.8

Vitamin C mg 70 50–100 500 85 120

Vitamin K µg  65  65

Zinc mg 15 20–25 15 19

Iron mg 30 60 30 15

Calcium mg 100–1000 1000 (AI) 1000 (AI)

Phosphorous mg 700  700

Magnesium mg 100–350 350 19–30: 310
31-50:320

Iodine mg 150 175 200

Selenium µg 65 40–65 60 70

Copper mg 2 1–2 1.5–3.0 1.5–3.0
The most recent RDAs were used. They are reported from the NAS/IOM (1989) for vitamins A and K, iron, zinc, iodine, and
copper, and the NAS/IOM (1997) for Ca, Ph, Mg, vitamin D, Fl; from the NAS/IOM (1998) for thiamin, riboflavin, niacin, B6,
folic acid, B12; and the NAS/IOM (2000) for vitamin C, E, and selenium. AI refers to Average Intake, a measure used in the
most recent RDAs.
*Conversion from RE to IU based on 1 RE=3.33 IU vitamin A activity from retinol (Sommer and West, 1996).
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• Compliance may be worse with higher
iron content. With the inclusion of 60
mg of iron, at least 30 mg of zinc
would have to be included in order to
ensure zinc absorption. This can cause
side effects because of the high min-
eral load.

• The multiple supplement can be used
in conjunction with additional iron/folic
acid tablets for treatment of anemia.
As soon as a woman knows she is

pregnant, she should take a daily multiple
micronutrient supplement through the rest
of her pregnancy and, at minimum, three
months postpartum. Preferably, she will
continue taking the supplement through
the duration of exclusive breastfeeding
and, if possible, the duration of lactation.

A similar supplement is proposed for
use in Tanzania (Table 7). The proposed
Tanzanian supplement contains higher iron
levels—60 mg instead of 30 mg—than the
proposed UNICEF supplement. The Tanza-
nian supplement is intended to replace
iron/folic acid, which was previously rec-
ommended in Tanzania at a level of 120
mg iron and 1000 µg of folic acid. The
supplement would be taken daily during
pregnancy—at a minimum during the sec-
ond and third trimesters—and during the
first six months of lactation to meet the
needs of exclusively breastfeeding women
(Ndossi and Taylor, 1999).

For pregnant women who know that
they are infected with HIV, some govern-
ment health programs are considering pre-
scription of multiple supplements with
higher recommended dietary allowances.
This will help meet increased nutrient
needs caused by HIV infection and may re-
duce the risk of poor pregnancy outcome.
Table 7 shows the micronutrient levels of a
supplement used in a study by Fawzi et al.
(2000) that resulted in reductions in low
birth weight among infants born to HIV-
positive mothers.

A multiple micronutrient supplement
can also help prevent anemia and other
micronutrient deficiencies in adolescents
and non-pregnant, non-lactating women.
Supplement use only during pregnancy

and lactation is insufficient to build up iron
stores. Improving the micronutrient status
of women before they become pregnant
will help prevent birth defects caused by
folic acid, iodine, and vitamin A deficiency.
Even daily supplements of vitamin A in se-
verely deficient populations are inadequate
to promote optimal vitamin A status in the
newborn.

Distribute vitamin A to postpartum
women
The health sector can prevent vitamin A
deficiency by providing lactating women in
endemic areas with a high-dose vitamin A
capsule (200,000 IU) as soon after delivery
as possible. Because high doses of vitamin
A during pregnancy can cause birth de-
fects, they should not be given to pregnant
women. That means that high-dose vita-
min A must be administered in the first six
to eight weeks postpartum since women
are at risk of becoming pregnant by six
weeks postpartum if not breastfeeding and
by eight weeks postpartum if
breastfeeding (IVACG, 1998). High-dose vi-
tamin A supplementation is still beneficial
for postpartum women taking multiple mi-
cronutrient supplements because the
supplements, while meeting daily needs,
may not be sufficient to build up stores.

Table 8, which illustrates the costs of
only the supplement, shows that multiple
supplements are about four to five times
more expensive than iron/folic acid alone.
However, these figures do not include the
other major expenses of a supplementa-
tion program, including management,
training, supply and distribution, education,
and counseling. When these costs are in-
cluded, the amount for additional nutrients
represents only a small proportion of total
expenditures. This table also does not take
into account the cost of lost life, health,
and economic productivity. Governments
concerned about the cost of increasing the
availability of supplements to non-preg-
nant, non-lactating women might consider
providing weekly rather than daily supple-
ments. Due to limited resources, health
programs may need to target activities

Chapter 4. Adequate Micronutrient Intake during Pregnancy and Lactation
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and focus at present on pregnancy and the
postpartum period.

Box 5 summarizes what the health
sector and a woman can do to help im-
prove maternal nutrition through adequate
micronutrient intake during pregnancy and
lactation.

Program Experience
Behavior change communication
One of the objectives of the Nutrition Com-
munication Project was to increase con-

sumption of micronutrient-rich foods by
pregnant and lactating women. In Mali, the
project used interpersonal and group coun-
seling as the primary vehicles for reaching
women. Women who remembered one of
several messages from a flipchart used by
health promoters were twice as likely to
report consumption of liver in the past 24
hours than those who were not exposed or
did not remember the message (NCP,
1995b).

Section II. Essential Health Sector Actions to Improve Maternal Nutrition

Table 8. Costs of Micronutrient Supplements for Pregnant/postpartum Women

Micronutrient Contents Cost (US cents)

Ferrous sulfate/ 60 mg iron .2 cents x 180 days = 36 cents/
Folic acid 400 µg folic acid  pregnant woman

.2 cents x 90 days = 18 cents/
postpartum woman

Mutiple micronutrients 12 nutrients including .8 to 1 cent x 180 days = $1.44
30 mg iron (see Table 7, to $1.80 /pregnant woman
proposed UNICEF .8 to 1 cent x 90 days = 72 to
supplement) 90 cents / postpartum woman

Vitamin A 200,000 IU capsule 2.2 cents/ postpartum woman

Box 5. Actions to Ensure Adequate Micronutrient Intake

Essential Health Sector Actions Maternal Actions

• Counsel on diet diversification

• Prescribe and make accessible iron/
folic acid supplements OR prescribe
and make accessible multiple micro-
nutrient supplements

• Assess and treat severe anemia in
women

• Distribute vitamin A to postpartum
women

• Increase daily consumption of fruits
and vegetables, animal products, and
fortified foods, especially during preg-
nancy and lactation

• Consume daily supplements (iron/
folic acid—60 mg iron + 400 µg folic
acid—or multiple vitamin/mineral
supplement) during pregnancy and
the first three months postpartum

• If severe anemia, consume a daily
dose of 120 mg of iron + at least
400 µg of folic acid for three months

• Consume a high-dose (200,000 IU) of
vitamin A immediately after delivery
or within the first eight weeks after
delivery if breastfeeding and within
six weeks after delivery if not
breastfeeding
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In Niger, the Nutrition Communication
Project used several communication chan-
nels to promote increased consumption of
vitamin A-rich foods: counseling and group
discussions about vitamin A, counseling
cards, village dramas, and radio dramas
and spots. Liver consumption by women
increased from 43 percent in the past
week to 73 percent after the campaign.
The campaign encouraged husbands—who
traditionally buy the family’s meat—to buy
liver for their wives and children to ensure
that they consumed a varied diet and ad-
equate quantities of food. Women report-
ing that their husbands brought home liver
increased from six percent to 26 percent
(Parlato and Gottert, 1996). The radio cam-
paign and community education or village
theater were viewed as critical to the suc-
cess of the campaign (NCP, 1995c).

A MotherCare project in Malawi with
Project Hope and the Ministry of Health de-
veloped IEC materials, including flip charts
for health workers, and community dra-
mas on the problem of anemia in preg-
nancy. Reminder cards and small storage
bags for iron/folic acid pills were given to
women at health centers and in the com-
munity by community health workers, in-
cluding traditional birth attendants. The
program also ensured that a regular sup-
ply of iron/folic acid tablets was available.
Anemia rates were reduced significantly as
a result of the project (MotherCare, 1999).

Supplementation programs
Research projects and/or small-scale pro-
grams have shown positive outcomes
from supplementation trials, as illustrated
below.
• Iron supplementation during pregnancy:

Improved iron status and reduced ane-
mia in pregnancy in various studies
(Gillespie, 1998; Galloway and
McGuire, 1994; Viteri, 1999);
Reduced fetal and neonatal deaths, in-
creased infant lengths and APGAR
scores at birth, and increased serum
ferritins at three months in a random-
ized control trial in Niger (Preziosi et
al., 1997, Christian, 1998)

• Zinc supplementation during pregnancy:
Increased infant length at birth in a re-

search study in Kenya (Newmann and
Harrison, 1994);
Improved maternal and neonatal zinc
status and neurobehavioral develop-
ment of infants in Peru (Caulfield et al.,
1999, Merialdi et al., 1998)

• Calcium supplementation during preg-
nancy (of women with low baseline
calcium intakes):
Reduced risk of high blood pressure
and pre-eclampsia in randomized con-
trol studies (Villar and Belizan, 1998)

• Vitamin A or beta-carotene supplementa-
tion (low dose, weekly supplementa-
tion at least three months prior to and
during pregnancy):
Lowered maternal mortality by nearly
half (West et al., 1999) and decreased
illness rates in late pregnancy (>28
weeks gestation) (Christian et al.,
2000) in a randomized control study in
Nepal

• Multiple micronutrient supplements to
HIV-positive pregnant women:
Decreased risk of low birth weight,
preterm births, and small size for ges-
tational age in HIV-negative infants in
a randomized control study in Tanzania
(Fawzi et al., 2000)
Going from pilot projects and research

studies to large-scale program implemen-
tation has often been unsuccessful, al-
though there are some notable exceptions.
UNICEF and many non-governmental or-
ganizations report success in postpartum
distribution of high-dose vitamin A (Vitamin
A Global Initiative, 1998). Promotion of the
use of iodized salt has been one of the ma-
jor public health successes in the last sev-
eral years.

For over a decade, Thailand, Cuba,
and Honduras have been providing mul-
tiple vitamin-mineral supplements to preg-
nant women through the health care
system. In the United States, 98 percent of
obstetricians and gynecologists recom-
mend vitamin or mineral supplements to
their patients during pregnancy, and 92
percent specifically recommend prenatal
supplements (Levine, 1993). In the United
States, 81 percent of women surveyed re-
ported consuming supplements during
their last pregnancy (Yu et al., 1996).

Chapter 4. Adequate Micronutrient Intake during Pregnancy and Lactation
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The U.S. government recommends
that all women of reproductive age con-
sume daily supplements containing 400 µg
of folic acid (Oakley et al., 1998; Dept. of
HHS, 1996). Most women obtain their folic
acid supplement within a combined mul-
tiple supplement that they purchase
through the private sector.

Iron supplementation programs for
pregnant women have had little success in
decreasing the high rates of iron deficiency
anemia. A review of these programs re-
vealed that the causes of poor program
performance were:
• low accessibility and utilization of ante-

natal care
• insufficient supply and distribution of

supplements
• inadequate training and motivation of

health workers
• insufficient and inappropriate counsel-

ing of mothers
• lack of motivation of mothers
• failure of effective screening and refer-

ral procedures (Galloway and McGuire,
1994).

Section II. Essential Health Sector Actions to Improve Maternal Nutrition

These important issues will need to be
addressed if large-scale iron supplementa-
tion programs are to succeed. Improving
compliance and supplementation pro-
grams will require increasing the aware-
ness of policy maker, provider, and
patient; improving the patient-provider re-
lationship; providing quality service and a
quality product; and ensuring availability of
supplies (Galloway and McGuire, 1994). Ex-
perience from the MotherCare Project sug-
gests that iron supplementation programs
will also need to address iron supplemen-
tation for adolescents and non-pregnant
women (Elder, 2000).

Health systems are often unable to
reach women early in their pregnancies or
to reach women who are not pregnant. So-
cial marketing is another distribution strat-
egy for increasing the use of iron and
micronutrient supplements. The social
marketing of daily vitamin/mineral supple-
ments to women of reproductive age is
underway in areas of Bolivia, Paraguay,
and Pakistan and has been used to sell iron
to pregnant women in Indonesia and India.
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Chapter 5. Reduction of
Malaria Infection in Pregnant
Women in Endemic Areas
Malaria increases the risk of anemia, in-
trauterine growth retardation, and preterm
delivery. Three of the options for preven-
tion and/or curative care for pregnant
women in areas of malaria transmission
are: 1) prophylaxis/intermittent therapy, 2)
treatment of clinical cases, and 3) use of
insecticide-treated materials, along with
the ancillary activities of anemia reduction
(Garner and Gulmezoglu, 1999).

Essential Health Sector Actions
Treatment and prevention of malaria need
to be part of a comprehensive program of
antenatal care. Involving the range of
stakeholders within the health sector en-
sures a consistent approach by different
groups, particularly those responsible for
developing policies and programs for ma-
laria control and reproductive health. Cur-
rently, few countries have comprehensive
malaria control policies. Safe motherhood
programs can play an important role in
helping to develop and implement these
policies.

Prescribe and make accessible anti-
malaria curative and prophylactic drugs
for pregnant women
Health programs can prevent malaria in-
fections among pregnant women by giving
drug prophylaxis to all pregnant women in

endemic areas, regardless of whether or
not they are symptomatic.10 This can be
done by prescribing either small doses of
anti-malarial drugs every week or several
larger treatment doses. The World Health
Organization has concluded that:

“In areas where there is a high risk of
P. falciparum infection in pregnancy, where
P. falciparum is susceptible to sulfadoxine/
pyrimethamine and where the regimen
can be administered correctly, intermittent
treatment with sulfadoxine/pyrimethamine
is safe and effective for reducing the con-
sequences of malaria in pregnancy”
(WHO, in press).

Health workers should give curative
treatment at the first antenatal visit—but
not during the first trimester—followed by
prophylaxis, depending on national proto-
col. Treatment and prevention protocols
need to be clearly explained to the mother.
The three main treatment regimens during
pregnancy are:
• Two curative doses of sulfadoxine-py-

rimethamine (SP), often referred to as
Fansidar, one in the second trimester
of pregnancy and the other in the third
trimester

• Three curative doses of sulfadoxine-
pyrimethamine sometime during the
second and third trimesters

• Weekly chloroquine (CQ) prophylaxis
The average cost of drugs for the dif-

ferent treatment regimens is shown in
Table 9.

Table 9. Cost per Pregnancy of Malaria Treatment Options

Chapter 5. Reduction of Malaria Infection in Pregnant Women in Endemic Areas

10 Targeting anti-
malarial interven-
tions may increase
their cost-effective-
ness (Steketee et al.,
1996c). Women dur-
ing their first and
possibly their sec-
ond pregnancy are
the most clearly
identified target
group. Targeting in
the high transmis-
sion season and tar-
geting identified
HIV-infected
women may also be
considered.

Drugs Regime Cost (US cents)/ Pregnancy

Sulfadoxine- 1 curative dose 2nd trimester 8.2
pyrimethamine* 1 curative dose 3rd trimester 8.2

16.4 cents / pregnancy

Sulfadoxine- 3 curative doses sometime 3 x 8.2= 24.6 cents / pregnancy
pyrimethamine within the 2nd and 3rd trimesters

Chloroquine** Weekly prophylaxis 78 cents / pregnancy

*The average price of a 500 mg sulfadoxine and 25 mg pyrimethamine tablet is 2.72 cents (Manage-
ment Sciences for Health, 1999). For one dose of 1,500 mg of sulfadoxine + 75 mg of py-
rimethamine, the cost would be 8.2 cents).
**The average price for chloroquine phosphate is 0.6 cents per 100 mg tablet (Management Sciences
for Health, 1999). The treatment regime is 500 mg chloroquine phosphate per week for 26 weeks.
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Treat clinical infections
A woman with a clinical case of malaria
should be treated with anti-malarial drugs,
either sulfadoxine-pyrimethamine or chlo-
roquine, depending on chloroquine resis-
tance in the area. She should also receive
anti-pyretic drugs to reduce fever and iron/
folic acid to treat anemia. While a majority
of women may experience minor side ef-
fects—such as itchiness, dizziness, or gas-
trointestinal disturbances—from
anti-malarial drugs, there are few serious
side effects (Steketee et al., 1996d). Sev-
eral anti-malarial drugs should not be used
during pregnancy because of risks to the
fetus (Table 10). In some cases they should
not be used during lactation.11

Promote use of insecticide-treated
materials
Health workers should promote vector
control measures, such as using insecti-
cide-treated materials (including bednets
and curtains) to help lower the risk of in-
fection.

Mathematical models have been used
to calculate cost-effectiveness ratios for
the main prevention and treatment inter-
ventions for childhood malaria in sub-Sa-
haran Africa. The cost-effectiveness for
disability-adjusted life year (DALY) averted
ranged from US $4 to $10 for insecticide
treatment of existing nets; $19 to $85 for
provision of nets and insecticide treatment;
$32 to $58 for residual spraying (two
rounds per year); $4 to $29 for intermit-
tent treatment of pregnant women
(primagravidae); and $1 to $8 for improve-
ment in case management.

The total cost of full coverage of the
target population of women with intermit-

tent treatment—as a percentage of a typi-
cal public sector health care budget in a
very low-income country—was estimated
to be only 0.17 percent of the budget. This
model excluded benefits for adults, so
these DALYs averted are only for the chil-
dren of pregnant women and do not even
include DALYs averted for women
(Goodman et al., 1999).

Box 6 summarizes key actions to re-
duce malaria infections in pregnant
women in endemic areas.

Program Experience
In October 1998, WHO launched the ‘Roll
Back Malaria’ initiative, which includes as
one of its main strategies partnerships
with implementing programs, including nu-
trition, safe motherhood, and the private
sector (WHO, 1998). The mix of ap-
proaches for preventing and treating ma-
laria must be based upon the local and/or
national malaria situation and, where
present, malaria control policies and policy
implementation. Many anti-malarial regi-
mens have been evaluated. Intervention
efficacy must be considered along with
safety, availability, affordability, and sim-
plicity of delivery.

Insecticide-treated materials
Vector control measures can lower the ex-
posure to infection. Several studies have
examined the impact of the use of bednets
by pregnant women. A CDC/KEMRI study
in western Kenya showed that women in
insecticide-treated bednet villages had less
malaria and anemia during pregnancy and
at the time of delivery, particularly in the
first three pregnancies. In this group, the
mean birth weights were higher; preterm

Section II. Essential Health Sector Actions to Improve Maternal Nutrition

Table 10. Antimalarial Drugs to Avoid in Pregnancy

11 For women who
continue anti-ma-
larial drugs during
breast-feeding, con-
siderations for
safety are different
from those during
pregnancy. The age
of the nursing in-
fant is a critical con-
sideration. For
example, the
sulfadoxine in the
SP regimen should
not be given to a
mother who is nurs-
ing a full-term in-
fant under two
months of age be-
cause of the risk of
kernicterus (biliru-
bin toxicity). After
two months, SP may
be used. There ap-
pears to be suffi-
cient evidence for
the safety of anti-
malarial doses of py-
rimethamine and
chloroquine during
nursing (Anderson
et al., 1999; Bennett,
1996). The amount
of doxycycline and
tetracycline ex-
creted into milk is
small—much less
than would be ex-
pected to cause
tooth staining. No
data exist on the
safety of
halofantrine or
artemisinin during
breastfeeding
(Anderson et al.,
1999).

Drug Contraindication

Tetracycline Possibly teratogenic; causes staining of child’s teeth

Doxycycline Likely to have effects similar to tetracyclines but data
limited

Primaquine Potential risk of hemolytic effect in fetus

Halofantrine Documentation on safety limited

Artemisinin derivatives Documentation on safety limited
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births were approximately 40 percent
lower (ter Kuile, 1999).

Other studies found that insecticide-
treated bednets produced health benefits
for mothers and their children. Parise (1999)
reports that anemia was reduced among
pregnant women who used insecticide-
treated bednets in three out of four studies
conducted in Thailand, Kenya, and The
Gambia. Birth weight increased during the
rainy season in The Gambia. Results from a
multi-center randomized control trial in Af-
rica showed that overall childhood mortality
could be lowered by 15 to 35 percent in
some areas through insecticide-treated
bednets (WHO, 1998-Fact Sheet 94). The
health sector can promote their use by
families, especially emphasizing the ben-
efits for pregnant women and young chil-
dren. However, costs and availability are
issues (Goodman and Coleman, 1999).

Prophylaxis/intermittent therapy
Most people in Africa have malaria that is
resistant to chloroquine treatment. Rural
communities are particularly affected, but
urban malaria is increasing as unplanned
development around large cities takes
place. The emergence of chloroquine-resis-
tant strains of Plasmodium falciparum pre-
sents great problems for developing
policies and practices (Steketee et al.,
1996b). Although chloroquine is safe and
the drug of choice in the few areas where

it is still effective (Table 11), the resistant
strains have dramatically reduced its effec-
tiveness for both treatment and prophy-
laxis. In areas where CQ resistance is
common, standard weekly prophylaxis
with CQ has not been shown to be effec-
tive in clearing peripheral parasitemias.

Intermittent therapy with alternatives
to chloroquine has emerged as a simple
and cost-effective approach to reducing the
adverse impacts of malaria infection in
pregnancy (Schultz et al., 1996). Intermit-
tent therapy involves the administration of
full curative treatment doses of an effec-
tive anti-malarial drug at predefined time
intervals during pregnancy.12

Multiple doses of sulfadoxine-py-
rimethamine taken during pregnancy, re-
gardless of the presence of signs or
symptoms of malaria, have been shown to
reduce the incidence of low birth weight in-
fants born to first-time mothers in rural
Malawi (Verhoeff et al., 1998). In another
study in Malawi, effective anti-malarial in-
tervention resulted in approximately a 35
percent reduction in risk of preventable
low birth weight (risks such as infectious
disease or poor nutrition during gestation)
(Steketee et al., 1996b). This reduction in
low birth weight resulted in a three to five
percent reduction in the rate of infant mor-
tality (Steketee et al., 1996c). In achieving
these birth outcomes, the interventions
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12 Countries that
have programs of in-
termittent SP use in
pregnancy include
Malawi since 1993
and Kenya since 1998.

Box 6. Actions to Reduce Malaria Infection in Pregnant Women in Endemic Areas

Essential Health Sector Actions     Maternal Actions

• Prescribe and make accessible
anti-malaria curative and prophy-
lactic drugs for pregnant women

• Treat clinical infections

• Promote use of insecticide-treated
materials

• In the second and third trimesters,
take anti-malarial drugs as a curative
treatment regardless of symptoms
OR take weekly anti-malarial prophy-
laxis starting at first antenatal visit
(according to local recommendations)

• Seek treatment for fever during preg-
nancy; take drugs to treat malaria
and reduce fever and take iron/folic
acid supplements to treat anemia

• Use insecticide-treated materials, in-
cluding bednets
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completely cleared the malaria parasites
from the mothers, including parasites from
the placental vascular space and umbilical
cord blood.

The effectiveness of alternative anti-
malarial regimens was evaluated in
Malawi (Schultz et al., 1994). Women in
their first or second pregnancies were ran-
domly assigned to one of three regimens:
1. CQ/CQ: Chloroquine treatment (25mg/

kg) followed by weekly chloroquine
(300mg)

2. SP/CQ: sulfadoxine-pyrimethamine
treatment during the second trimester
followed by chloroquine weekly

3. SP/SP: sulfadoxine-pyrimethamine
treatment at the second trimester fol-
lowed by sulfadoxine-pyrimethamine
treatment at the beginning of the third
trimester (SP/SP).
The third regimen (SP/SP) appeared to

have the greatest impact on malaria infec-
tion. Among women receiving one of the
treatments, placental malaria parasitemia
rates for the various regimens were as fol-
lows: CQ/CQ, 32 percent; SP/CQ, 26 per-
cent; and SP/SP, 9 percent.

In addition to being more effective, the
SP/SP regimen also proved to be markedly
more cost-effective in preventing infant

deaths. The SP/SP regimen cost $75 per in-
fant death prevented, which was less than
one-sixth the cost of the other regimens
(Schultz et al., 1996). While SP’s adult
treatment dose costs 1.5 times more than
CQ, the smaller number of doses required
offsets this cost. Further, SP was accept-
able to these pregnant women who were
accustomed to going to antenatal clinics
and were willing to take this tasteless
(non-bitter) tablet. Following these and
other studies, Malawi modified its national
malaria control policy in 1993 by introduc-
ing intermittent presumptive treatment
with sulphadoxine-pyrimethamine.

Three other recent studies have sup-
ported intermittent presumptive treatment
of malaria in pregnancy (Parise et al.,
1998; Shulman et al., 1999; Verhoeff et al.,
1998). Parise et al. compared case man-
agement, intermittent treatment regimens
in the second and third trimesters, and
monthly prophylaxis for women in their
first and second pregnancies. The study
was conducted in Kenya in an area of in-
tense malaria transmission and high HIV
prevalence. All groups used sulfadoxine-
pyrimethamine as the anti-malarial drug.
The intermittent treatment was substan-
tially more effective in reducing the degree
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Table 11. Countries in Africa with Malaria Susceptible or Resistant to
Chloroquine

Countries with Countries with chloroquine-resistant
chloroquine- Plasmodium falciparum malaria
susceptible malaria

Algeria
Egypt (El Faiyum area)
Libya
Western Sahara
Morocco

Angola The Gambia Nigeria
Benin Ghana Rwanda
Burkina Faso Guinea São Tome/Principe
Burundi Guinea-Bissau Senegal
Cameroon Kenya Sierra Leone
CAR Liberia Somalia
Chad Madagascar Sudan
Comoros Malawi Tanzania
Congo Mali Togo
Congo Republic Mauritania Uganda
Côte d’Ivoire Mayotte Zambia
Djibouti Mozambique Zimbabwe
Equatorial Guinea Namibia
Ethiopia Niger

Source: Guerrant R, Walker D, Weller P, 1999
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of placental infections than the case man-
agement approach (12 percent versus 27
percent) and also resulted in a trend to-
wards lower prevalence of LBW (8 percent
versus 14 percent, P = 0.08). The group
receiving monthly SP had the lowest
prevalence of placental malaria infections
(9 percent) and a similar prevalence of low
birth weight to the group receiving inter-
mittent treatment.

For the HIV-positive women studied by
Parise et al. (1998), two SP treatments
were less effective in clearing placental
malaria than the monthly treatment (25
percent versus 7 percent). These authors
concluded that “while a two-dose SP regi-
men may be effective in areas with low
HIV seroprevalence, administration of SP
monthly during the second and third tri-
mesters of pregnancy should be consid-
ered in areas of high HIV seroprevalence
to prevent the effects of maternal malaria
on the newborn.”

The efficacy of intermittent treatment
doses of SP was investigated in another
area of Kenya with endemic transmission
of malaria (Shulman et al., 1999). Authors
reported that women during their first
pregnancy who received treatment with SP
in the second and third trimesters had
lower rates of anemia and peripheral para-
sitemia at 34 weeks gestation than those
who received a placebo (5 percent versus
35 percent and 15 percent versus 24 per-
cent, respectively). Even women who re-
ceived only one dose of SP benefited from
the intervention.

The impact of one, two, or three doses
of SP during pregnancy on the prevalence
of malaria infection and the incidence of
anemia and low birth weight was studied
in 575 Malawian mothers (Verhoeff et al.,
1998). The use of SP was not associated
with maternal side effects or perinatal
complications. Significant reductions in the
incidence of low birth weight were ob-
served with multiple doses of SP, even in
women with HIV infections. The reduction
in low birth weight was observed even
when parasite prevalence at delivery was
high because of re-infections in late preg-
nancy. Reduction of parasite prevalence

earlier in pregnancy, as a result of the SP
treatment, led to improved fetal growth.

Laboratory evidence and early evi-
dence from clinical trials suggest that inter-
actions between iron supplementation and
malaria might increase the risk of malaria
infection and illness. This concern has
sometimes acted as a barrier to imple-
mentation of iron supplementation pro-
grams in malaria endemic areas.

Given this concern, a review of the
available evidence on the risks and ben-
efits of iron supplementation in malarious
areas was carried out (INACG, 1999). The
review found that iron supplementation
was not associated with a significant in-
crease in the risk of a clinical malaria at-
tack, although it did increase the odds of
being slide-positive for Plasmodium
falciparum at the end of the supplementa-
tion period. The overall conclusion was
that the risk of iron supplementation in-
creasing malaria morbidity is small or non-
existent, and that the known benefits of
iron supplementation are likely to out-
weigh the risk of adverse effects caused
by malaria. The authors concluded that
oral iron supplementation should continue
to be recommended in malarious areas
where iron deficiency anemia is prevalent
(INACG, 1999).

Sulfadoxine-pyrimethamine works by
interfering with folic acid metabolism in
the malaria parasite. For this reason, con-
cern has been raised that the use of folic
acid by pregnant women during treatment
could diminish the drug’s impact. In Afri-
can children with acute falciparum malaria,
folic acid supplementation reduced the effi-
cacy of the treatment (van Hensbroek et
al., 1995). Based on these results, it has
been suggested that on the day a woman
receives the drug, she should refrain from
taking the iron/folic acid supplement or
multiple vitamin/mineral supplement. She
can resume the supplement the following
day. The continued use of folic acid is im-
portant because previous infection with
malaria could have caused the woman to
be deficient in folic acid. This deficiency
should be corrected during pregnancy for
both the mother’s and infant’s health
(Huddle et al., 1999).

Chapter 5. Reduction of Malaria Infection in Pregnant Women in Endemic Areas
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Chapter 6. Reduction of
Hookworm Infection in
Pregnant Women in Endemic
Areas
Hookworm causes chronic blood loss, re-
sulting in iron deficiency anemia. Hook-
worms attach to and feed upon the
intestinal epithelium. The amount of blood
lost with a heavy hookworm infection can
be substantial. There are two strategies of
hookworm control: breaking transmission
and deworming. Breaking the transmission
requires disposing of feces carefully (such
as using pit latrines) and wearing footwear.
Deworming reduces worm loads and thus
is likely to have a positive impact on the
iron status of women that compares favor-
ably with other interventions (WHO, 1994).

Essential Health Sector Actions
Counsel on preventive measures
Preventive measures include appropriate
disposal of human waste and use of foot-
wear to protect feet from contaminated
soil. Hookworm transmission occurs
mainly through physical contact with soil
contaminated by human feces.

Prescribe and make accessible
anthelminthics during pregnancy
The World Health Organization recom-
mends a single-dose, oral anthelminthic
treatment for hookworm infection for all
pregnant and lactating women in areas of
high hookworm prevalence (WHO, 1996a).
During antenatal contacts, health workers
should give pregnant women in hookworm
endemic areas a treatment once in the
second trimester. If hookworms are highly
endemic—greater than 50 percent preva-
lence—health workers should give women
an additional dose in the third trimester of
pregnancy.

Several safe and effective drugs are
available to treat hookworm infection
(Stoltzfus et al., 1997). The choice of these
drugs depends upon their safety record,
therapeutic effect, cure rate or efficacy,
spectrum of activity, the experience of local
health professionals, training of staff, and

cost. The benzimidazoles (mebendazole
and albendazole) are broad-spectrum an-
thelminthic drugs. At this time, they are the
most commonly used drugs to treat hook-
worm and other intestinal worms. Other
choices are available (levamisole and
pyrantel), but they have been found less ef-
fective and often more costly than
mebendazole and albendazole (WHO,
1994). Albendazole is recommended as a
single dose of 400 mg. Mebendazole is rec-
ommended either as a single dose of 500
mg or as 100 mg twice daily for three days
(Pawlowski et al., 1991).

A concern for the safety of anthelmin-
thic treatment in pregnancy has been a
barrier to wider adoption of this strategy to
reduce anemia, but there is no evidence of
such treatment having any adverse effects
in humans (WHO, 1996a).13 In Sri Lanka,
mebendazole treatment is recommended
to all pregnant women in the second tri-
mester. De Silva (1999) reported no signifi-
cant difference in the rate of major
congenital defects between women who
had taken mebendazole as recommended
and those who had not. Among 407
women who, against medical advice, took
mebendazole in the first trimester, ten (2.5
percent) gave birth to infants with major
congenital defects. This was slightly higher
(not statistically significant, P = 0.23) than
in the control group (26/1737, 1.5 percent).
These findings support the conclusions of a
WHO Informal Consultation (WHO, 1994)
that “single-dose, oral anthelminthic treat-
ment can also be given to pregnant and
lactating women. However, as a general
rule, no drug should be given in the first
trimester.”14

The cost of anthelminthics is low. The
average price per 400 mg tablet of
albendazole is five cents, and the average
price for a 500 mg tablet of mebendazole
is three cents (Management Sciences for
Health, 1999).

Box 7 summarizes the key actions to
improve nutrition by reducing hookworm
infection in pregnant women in endemic
areas.

13 There is some   ex-
perimental evidence
from rats that both
albendazole and
mebendazole, at very
high doses, have po-
tential teratogenic
effects (WHO, 1996).

14 Of the drugs used
for hookworm infec-
tion, only
mebendazole has
any published docu-
mentation of safety
during lactation.
Negligible amounts
are excreted into
breastmilk; infants
would not be ex-
pected to absorb
more than 10 per-
cent of any drug in
the milk. There are
no data on excretion
of albendazole nor
pyrantel into milk.
But amounts are
likely to be far less
than the doses that
were given to infants
in a limited number
of cases. In these
cases, there were no
adverse reactions. No
data exist on
levaminsole and
breastfeeding
(Anderson et al.,
1999).

Section II. Essential Health Sector Actions to Improve Maternal Nutrition
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Program Experience
Anthelminthic treatment
Several controlled trials have demon-
strated a positive impact of anthelminthic
treatment on hemoglobin levels, with the
best results obtained in settings where iron
intakes were also increased (Stoltzfus et
al., 1997). As part of a national strategy to
reduce anemia in Sri Lanka, pregnant
women are offered a single dose of 500
mg mebendazole at the earliest antenatal
visit after the first trimester, in addition to
iron/folic acid supplementation. In planta-
tion workers in Sri Lanka, Atukorala et al.
(1994) found that anthelminthic therapy
significantly increased the beneficial effects
of iron supplementation on hemoglobin
concentration and iron stores of pregnant
women.

Stoltzfus et al. (1997) described studies
investigating the efficacy of treatment with
different drugs. The three-day dosing with
mebendazole appeared to be the most ef-

ficacious. However, difficulties with compli-
ance and greater cost with the three-day
regimen relative to the single-dose regi-
men have been reported from Sri Lanka
(WHO, 1996a). Albonico et al. (1994) inves-
tigated the efficacy of single-dosing regi-
mens of albendazole and mebendazole in
treatment of hookworm and other para-
sites. They reported that albendazole was
more effective than mebendazole for
treating hookworm infections. Side effects
from both of the benzimidazoles are mild
(gastrointestinal disturbances) and rare
(Pawlowski et al., 1991). The price of
albendazole—once substantially higher
than that of mebendazole—has fallen over
recent years. At the time of writing, there
is little price difference between the two.
Given the above considerations, for the
time being albendazole appears to be the
drug of choice in most situations for the
treatment of hookworm.

Chapter 6. Reduction of Hookworm Infection in Pregnant Women in Endemic Areas

Box 7. Actions to Reduce Hookworm Infection in Pregnant Women in Endemic
Areas

• Counsel on preventive measures • Wear shoes and dispose of feces
carefully to prevent infection

• Take a single dose of albendazole
(400 mg) or a single dose of
mebendazole (500 mg) in the second
trimester of pregnancy as a treat-
ment for hookworm

• If hookworms are highly endemic
(>50 percent prevalence), take an
additional dose in the third trimester
of pregnancy

Essential Health Sector Actions     Maternal Actions

• Prescribe and make accessible
anthelminthics during pregnancy
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Chapter 7. Birth spacing for
three years or longer
Extending birth spacing and giving women
longer non-pregnant, non-lactating inter-
vals provides women the time they need
to replenish their nutritional stores and im-
prove infant health. For the best maternal
and infant outcomes, USAID recommends
a birth interval of at least three years. An
inter-pregnancy interval of 39 months al-
lows for six months of exclusive
breastfeeding, followed by at least 18
months of breastfeeding and complemen-
tary feeding, and at least six months of
neither pregnancy nor lactation (Labbok,
2000).

Many women in Africa would prefer to
have longer intervals between births. In
Senegal, the median preferred birth inter-
val is 39.8 months while the actual median
duration of birth spacing is 34 months
(DHS, Rutstein, 1999). In Mali, the median
preferred birth interval is 37 months while
the actual median duration of birth spacing
is 32 months (Figure 9). The difference in
median duration of actual birth interval
and median duration of preferred birth in-
tervals ranges from 0.2 months for Nigeria
to 12.7 months for Ghana.

The first step to optimal birth spacing
in Africa is to ensure that breastfeeding
rates are maintained and that the fertility-

inhibiting impact of breastfeeding is maxi-
mized. Breastfeeding lengthens the dura-
tion of postpartum amenorrhea. In
Africa—where contraceptive prevalence is
low—the contribution of breastfeeding to
birth spacing is many times greater than
that of all modern contraceptives com-
bined (Thapa et al., 1988).

Promotion of increased birth spacing
through support of optimal breastfeeding
and family planning can have a major
positive impact on maternal nutrition and
child survival. Birth spacing can be pro-
moted as a health intervention by mater-
nal and child health programs as well as
family planning programs.

Essential Health Sector Actions

Promote optimal breastfeeding practices
Breastfeeding patterns greatly affect the
length of postpartum amenorrhea, thus
prolonging protection against pregnancy. A
DHS comparative study on the postpartum
effects of breastfeeding found that the me-
dian duration of postpartum amenorrhea
(by current feeding pattern) for mothers
who do not breastfeed their children is
three months on average and 14 months
for those who exclusively or fully
breastfeed. Those who supplement
breastmilk with other milks or use a bottle
experience, on average, eight months of

Section II. Essential Health Sector Actions to Improve Maternal Nutrition

Figure 9. Median Duration of Actual and Preferred Birth
Intervals in Africa

Source: DHS (Rutstein), 1999
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postpartum amenorrhea (Haggerty and
Rutstein, 1999). The median duration of
postpartum amenorrhea for most countries
in Africa is over a year, and for some coun-
tries—Chad, Niger, Rwanda, and Burkina
Faso—the median duration is 15 months or
more (Table 12). Contraceptive use, in con-
trast, is low in many African countries at 12
months postpartum (Figure 10).

Optimal breastfeeding practices sup-
port child spacing as well as child survival
and women’s health. Optimal practices in-
clude early initiation of breastfeeding, ex-
clusive breastfeeding for about six months,
and continued breastfeeding through two
years or more (LINKAGES, 1999; UNICEF,
1999). Many African countries report low
rates of early initiation and exclusive
breastfeeding (Table 12).

Early initiation of breastfeeding and
exclusive breastfeeding for the first six
months provide benefits to both the
mother and child.
• Putting the baby to the breast immedi-

ately after delivery may reduce a
mother’s risk of postpartum hemor-
rhage since suckling stimulates the re-
lease of oxytocin, which helps to
trigger uterine contractions (McNeilly
et al., 1983). Early initiation of
breastfeeding also reduces the risk of
hypothermia in infants, provides in-
fants with the immunologic benefits of

colostrum, and enhances mother-in-
fant bonding.

• Exclusive breastfeeding greatly re-
duces rates of diarrhea, acute respira-
tory and other infections, and
associated mortality in infants.

• The savings in blood loss during amen-
orrhea help the woman recover her
iron stores lost in pregnancy. In con-
trast to pregnancy, iron loss due to lac-
tation is very low (around .23 mg per
day in amenorrheic women). This is
even less than the .44 mg of iron lost
per day during menstruation. Thus,
extending the period of lactational
amenorrhea would have a net positive
effect on iron status (Stoltzfus, 1994).

• There is evidence that breastfeeding
has a protective effect against breast
cancer (Newcomb et al., 1999;
Lipworth et al., 2000).

Promote family planning as a health and
nutrition intervention
To attain longer birth intervals, women
need to have access to family planning
methods. Health workers should discuss
with women different family planning op-
tions and refer them to appropriate ser-
vices during various contact points:
antenatal, delivery and immediate post-
partum, postnatal, and well baby (growth
monitoring and immunization). Women

Figure 10. Contraceptive Use and Amenorrhea at 12 Months
Postpartum
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Table 12. Breastfeeding Practices, Amenorrhea, and Fertility Rates in Africa

Country % Ever % Breastfed % Breastfed % Exclusive Median Total Median
Breastfed <1 hr. <24 hrs Breastfed Breast- Fertility Postpartum

0 to 5.9 feeding Rate Amenorrhea
months (months) (months)
(a=0 to
3.9 mo)

Benin 97 24 63 10 23 6.3 13
Botswana 39 (a) 4.1
Burkina Faso 99 30   5 25 6.7 15
Cameroon 97 38 59 12 18 5.2 11
Cape Verde 18 (a) 5.3
C.A.R. 97 34 63   3 21 5.1 14
Chad 98 24   2 21 6.6 16
Comoros 96 25   3 20 5.1   7
Congo 32 (a) 6.6
Côte d’Ivoire 100 44   2 20 6.1 12
Eritrea 98 48 69 59 22 6.1 14
Ethiopia 74 (a) 7.0
Gabon 57 (a) 5.4
Ghana 99 16 31 5.4
Guinea 52 (a) 5.7
Kenya 98 58 84 12 21 4.7   9
Lesotho 54 (a) 4.3
Liberia 6.2
Madagascar 97 34 79 48 21 6.0 11
Malawi 97 59   2 21 5.9 12
Mali 95 10 65   8 22 6.7 14
Mauritania 95 5 10 21 4.9
Mauritius 72 20 2.0 2 (mean)
Mozambique 95 81 95 30 22 5.6 14
Namibia 95 55 14 17 5.1   8
Niger 97 28   1 21 7.5 16
Nigeria 97 33 50   1 20 6.2 15
Rwanda 97 20 90 28 6.0 17
Senegal 97 16 56 13 21 5.7 13
Sierra Leone 6.3
Sudan 96 60   1 19 4.6
Swaziland 37 (a) 5.2
Tanzania 97 59 88 29 22 5.7 12
Togo 97 19 10 24 5.4 14
Uganda 98 49 57 20 6.9 13
Zambia 98 58 91 19 20 6.1 12
Zimbabwe 99 40 91 11 19 4.0 13

Source: Population Reference Bureau, 1999, DHS Surveys
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15 Full breastfeeding
is the term applied
to both exclusive
breastfeeding and al-
most exclusive
breastfeeding (vita-
mins, water, juice, or
ritualistic feeds
given infrequently in
addition to breast-
feeds). Nearly full
breastfeeding means
that the vast majority
of feeds given to in-
fants are breastfeeds.
While exclusive
breastfeeding is not
necessary for LAM to
be effective, the
closer the pattern is
to exclusive, the bet-
ter for mother and
baby (LINKAGES,
2000).

and their partners should be provided with
a full range of safe and effective contra-
ceptive methods from which to choose.
Modern methods for birth spacing include:
condoms, spermicides, sterilization, oral
contraceptives, vaginal barrier options, in-
trauterine devices, Natural Family Plan-
ning, the Lactational Amenorrhea Method,
as well as implants, injections, and other
progestin-only contraceptives.

Of particular importance to
breastfeeding women is the Lactational
Amenorrhea Method (LAM), a highly effec-
tive method for contraception that health
programs can easily integrate into both
maternal and child health services. Three
criteria are required for LAM use:
1. The woman’s menstrual periods have

not resumed, AND
2. The baby is fully or nearly fully

breastfed,15 AND
3. The baby is less than six months old.

If all three criteria are met, a woman
is more than 98 percent protected against
an unplanned pregnancy. LAM encourages
the woman to switch to another family

planning method for continued protection
once any of the three criteria is no longer
met (Labbok et al., 1994).

In some countries, a significant pro-
portion of women currently meets the
LAM criteria (Figure 11). These women are
protected against pregnancy and experi-
ence the benefits listed above. However,
they may or may not be aware that if any
one of the three criteria is no longer met,
they are at increased risk of pregnancy. In
other words, in most cases these women
may not be consciously using LAM as a
method.

Many women report that they rely on
breastfeeding—which is not a birth spacing
method—to avoid pregnancy even though
they may or may not meet the LAM crite-
ria (Figure 12). For example, 78 percent of
breastfeeding women in Uganda and 94
percent in Mali report that they rely on
breastfeeding to avoid pregnancy. Those
women who meet the LAM criteria should
be made aware that they are currently
protected against pregnancy but will need
to switch to another method when any of

Figure 11. Percent of Breastfeeding Mothers in Africa Who
Meet LAM Criteria

Source: Haggerty and Rutstein, 1999
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the criteria no longer applies. Those who
do not meet the LAM criteria need to be
advised that they are at risk and should
use an available method of contraception
to avoid pregnancy. Figure 13 provides

guidelines that health programs can use to
counsel women on LAM at antenatal, de-
livery and immediate postpartum, postna-
tal, well-baby and family planning
contacts.

Section II. Essential Health Sector Actions to Improve Maternal Nutrition

Figure 12. Percent of Breastfeeding Mothers in Africa Who Rely
on Breastfeeding to Avoid Pregnancy
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Figure 13. Lactational Amenorrhea Method Algorithm

Source: Institute for Reproductive Health, 1994

Ask the mother, or advise her to ask
herself these 3 questions:

YES

4. The mother’s chance of preg-
nancy is increased. For con-
tinued protection, advise
the mother to begin using a
complementary family plan-
ning method and to continue
breastfeeding for the child’s
health.

NO

2. Are you supplementing regu-
larly or allowing long periods
without breastfeeding, either
day or night?

YES

3. Is your baby older than
6 months old?

YES

There is only a one to two
percent chance of pregnancy
at this time.

When the answer to any one of these questions becomes YES...

1. Have your menses returned?

NO

NO
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Consider breastfeeding status when
prescribing contraception
Breastfeeding women have special repro-
ductive health needs that need to be ad-
dressed when choosing a family planning
method. Situation analyses have shown
that women seeking family planning ser-
vices are not routinely asked about their
breastfeeding status. Many providers are
unaware that initiation of some methods,
in particular combined hormonal pills and
injectables, should be delayed during
breastfeeding (Measham et al., 1996). In
addition to including LAM in the contracep-
tive method mix, family planning provid-

ers should be aware of these special
needs.

In some countries, when pregnancy
tests are unavailable, modern contracep-
tion is often denied to non-menstruating
clients for fear of harming the fetus. This
puts women at risk for an unwanted preg-
nancy and a shortened birth interval. A
checklist for ruling out pregnancy based in
part on LAM criteria can be used for non-
menstruating clients who want to use
modern methods of contraception, as was
done in Kenya using the form shown in
Box 8.

Chapter 7. Birth spacing for three years or longer

Box 8. Checklist for ruling out pregnancy among family planning clients in
Kenya

1. Have you given birth in the past 4 weeks? Y/N

2. Are you less than 6 months postpartum and fully breastfeeding and
free from menstrual bleeding since you had your child? Y/N

3. Did your last menstrual period start within the past 7 days? Y/N

4. Have you had a miscarriage or abortion in the past 7 days? Y/N

5. Have you abstained from sexual intercourse since your last menses? Y/N

6. Have you been using a reliable contraceptive method consistently
and correctly? Y/N

If the client answered NO to all of the
questions, pregnancy cannot be ruled
out. Client should await menses or use
pregnancy test.

If the client answered YES to any of the
questions, and is free of signs or symp-
toms of pregnancy, provide her with de-
sired method

Source: Stanback et al., 1999

Promote safer sex
To help reduce the risk of HIV infection in
mothers and their infants, health workers
should be trained to promote dual protec-
tion and to make condoms accessible to
clients at all times: prior to the decision to
become pregnant, during pregnancy, and
postpartum. Dual protection refers to pro-
tection against pregnancy and HIV and
other sexually-transmitted diseases. Dual
protection can be achieved through the use
of condoms (male or female) alone or
along with another contraceptive method.
Male latex condoms—when used consis-
tently and correctly with every act of
sexual intercourse—have proved to be
highly effective for preventing STIs and

pregnancy. Even though women will be
protected from pregnancy and STIs with
condoms, LAM will still provide additional
benefits to the mother and her child.

Protecting women from STIs/HIV dur-
ing pregnancy is especially important for
their own health and that of their infants.
However, promoting condom use during
pregnancy may be more difficult because
partners are not seeking the additional
benefit of contraceptive protection. Infor-
mation on dual protection, risks, and con-
traceptive options should be part of
informed choice counseling. Concerns
about the transmission of HIV through
breastfeeding are addressed in the Annex.
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Box 9 summarizes key actions to en-
sure birth spacing of three years or longer
and to help prevent HIV.

Program Experience
The health sector has been successful in
improving breastfeeding practices through-
out the world. Family planning programs
have been more successful in lowering the
total number of children that women de-
liver than in increasing birth spacing. Pro-
gram experience in promoting modern
contraceptives and safer sex has been de-
scribed in detail elsewhere (JSI, 2000). The
use of LAM within family planning pro-
grams is less well documented since LAM
is often not integrated into the method mix
of family planning programs. Because
LAM is a relatively new family planning
method and is strongly interrelated with
optimal breastfeeding practices, it will be
discussed in greater detail here.

Integration of LAM into family planning
programs
The acceptability and efficacy of LAM has
been tested in various sites in Africa. A
multi-center prospective study found that
the overall efficacy for the method was

greater than 98 percent and overall satis-
faction greater than 83 percent. Continua-
tion with another method of family
planning following use of LAM was 68 per-
cent at nine months postpartum. In most
cases, this rate exceeded the previous use
of contraception prior to use of LAM. (That
is, the proportion using contraception fol-
lowing LAM exceeded the prior level of
“ever use” in the lifetime of the client.)
(Labbok et al., 1997b, Hight-Laukaran et
al., 1997)

The Lactational Amenorrhea Method
has been incorporated into several family
planning programs in Africa, such as the
SEATS Program in Burkina Faso. Burkina
Faso has a low contraceptive prevalence
(four percent), but breastfeeding is widely
practiced. More than 98 percent of moth-
ers breastfeed their babies at 0 to 12
months. In 1993 the project trained physi-
cians, nurses, and midwives; established a
data collection system; and incorporated
LAM as a method in selected sites. Pro-
gram evaluation showed that the most
successful centers were those where ma-
ternity and other maternal child health and
family planning services were integrated.
Features of the programs included early
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Box 9. Actions to Ensure Birth Spacing of Three Years or Longer

Essential Health Sector Actions Maternal Actions

• Promote optimal breastfeeding prac-
tices

• Promote family planning as a health
and nutrition intervention; counsel on
the need for a recuperative period to
build energy and micronutrient stores

• Consider breastfeeding status when
prescribing contraception

• Promote safer sex

• Initiate breastfeeding in the first hour
after birth, exclusively breastfeed for
about six months, and continue
breastfeeding for two years or more

• Practice family planning to space
births for at least three years; delay
pregnancy so that there are at least
six months between the period of
breastfeeding and the subsequent
pregnancy

• Use contraceptives that protect
breastfeeding

• Use condoms prior to the decision to
become pregnant and during preg-
nancy and lactation
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education about LAM during the prenatal
period, close follow-up of the mother
throughout her prenatal care, and exten-
sion of counseling beyond the delivery of
her child to her postnatal care. In some
centers with maternity wards, up to 50
percent of women who gave birth adopted
LAM (Kagone, 1999).

Promotion of Optimal Breastfeeding
Practices
The health sector has contributed to im-
proved breastfeeding practices in a num-
ber of ways.
• Changes in hospital policies and delivery

routines. In hospitals, changing policies
and delivery routines to promote im-
mediate mother-infant contact and
suckling after birth has helped to re-
duce delays in breastfeeding initiation
and encourage exclusive
breastfeeding. Increases in the dura-
tion of exclusive breastfeeding, espe-
cially in the first few weeks
postpartum, are associated with pre-
natal education about exclusive
breastfeeding as well as hospital poli-
cies that encourage rooming-in and
early contact and suckling during the
first hour after birth. Training hospital
staff in lactation management and re-
stricting use of bottles in the hospital
also contribute to improved breast-
feeding practices (WHO, 1998). A cost-
effectiveness study of breastfeeding
promotion showed the clear benefits
of hospital interventions in Brazil, Hon-
duras, and Mexico (Sanghvi, 1995).

• Training of health workers. The training
of health workers for as little as 40
hours (WHO/UNICEF course) has been
shown to increase health workers’
knowledge as well as their clinical and
counseling skills for the support of
breastfeeding (Rea et al., 1999).

• Community-based interventions. Com-
munity-based interventions, including
peer counselors, mass media, and
women’s groups, have been effective
in increasing rates of early initiation
and use of colostrum and in maintain-
ing breastfeeding (Green, 1999a and
b). In Ghana, self-managed credit as-

sociations for rural women held educa-
tion sessions on breastfeeding. Use of
colostrum among program partici-
pants rose from 60 to 96 percent com-
pared to an increase from 61 to 71
percent among controls (MkNelly,
1997). In Mali, after an intervention
that included individual counseling,
group education, and radio messages,
58 percent of women in the program
villages had fed colostrum compared
with 42 percent of those in control vil-
lages (NCP, 1995b).

A 1995 to 1996 study in Mexico, con-
ducted by the National Institute of Nu-
trition and La Leche League of Mexico,
found a dose-response effect between
the number of home visits by a peer
counselor and the duration of exclu-
sive breastfeeding (Morrow et al.,
1999). At three months postpartum,
72 percent of the mothers visited six
times by a peer counselor—twice dur-
ing pregnancy, immediately after de-
livery, and at two, four, and eight
weeks postpartum—were exclusively
breastfeeding during the previous
week. Fifty percent of mothers visited
three times—at the end of pregnancy,
immediately after delivery, and at two
weeks postpartum—were exclusively
breastfeeding. Only seven percent of
mothers in the control group—who re-
ceived no visits—reported exclusively
breastfeeding. This study is especially
important because large improve-
ments in exclusive breastfeeding were
achieved in a country where exclusive
breastfeeding is not commonly prac-
ticed.

A study assessing the impact of a
breastfeeding counseling program on
the prevalence of exclusive
breastfeeding was also carried out in
rural communities in Nigeria. Mothers
attending primary care facilities with
infants who had acute diarrhea were
randomized into two groups. The inter-
vention group received individual, fo-
cused breastfeeding counseling; the
control group received routine advice

Chapter 7. Birth spacing for three years or longer
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for diarrhea. Results showed marked
increases in exclusive breastfeeding
for the intervention group. On day
seven, forty-nine percent were exclu-
sively breastfeeding compared with
six percent among the controls. On
day 21, forty-six percent were still ex-
clusively breastfeeding compared with
eight percent among the controls. In
addition, diarrhea reoccurrence was
lower in the intervention group
(Davies-Adetugbo et al., 1997).

• Integrated program. In Madagascar, the
BASICS Project, the Ministry of Health,
and various partners carried out a nu-
trition and child health project that
brought about improved breastfeeding
practices. Activities included develop-

Section II. Essential Health Sector Actions to Improve Maternal Nutrition

ment and revision of nutrition policies,
training to reinforce district manager
and health worker competence in the
use of key nutrition interventions, and
behavior change communication at the
health center, community, and house-
hold levels. Baseline and follow-up sur-
veys revealed major improvements in
breastfeeding knowledge and prac-
tices, as well as improvements in
quality of care. Exclusive breastfeeding
rates within the first six months rose
from less than 50 percent in 1996 to
more than 60 percent in non-intensive
intervention areas and over 70 percent
in intensive intervention areas (Guyon
et al., 1998).



43

Conclusion
The essential actions outlined in this paper
should be integrated within existing health
care systems. These actions foster the
empowerment of women through the pro-
motion of self-care. For health workers to
implement the actions, they need:
• a basic understanding of the technical

basis for the recommended actions,
• awareness of the factors that motivate

or inhibit adoption of behaviors,
• effective counseling skills, and
• reliable supplies of micronutrient

supplements, anti-malarial drugs,
hookworm medication, and contracep-
tives.
Counseling cards, flip charts, health

cards and booklets, and job aids16 can as-
sist providers in communication and coun-
seling. Effective counseling is crucial for
program success. Clients need to be

16 The LINKAGES
Project developed
job aids and a wall
chart for health care
providers to guide
them on the essen-
tial actions. These ac-
tions include those
outlined in this pa-
per as well as ones to
improve infant and
young child nutri-
tion. The outcomes
of the essential ac-
tions focused on in-
fants and young
children are: 1) ex-
clusive breastfeed-
ing for about the
first six months; 2)
adequate comple-
mentary feeding
starting at about six
months, along with
continued
breastfeeding to 24
months and beyond;
3) adequate intake
of iodine (iodized
salt) by all members
of the household; 4)
adequate intake of

Conclusion

treated with understanding, respect, and
honesty. They need information that is
clear, accurate, and relevant to their cir-
cumstances. Messages need to be locally
developed and tested to ensure that they
address women’s specific fears, concerns,
and constraints and offer locally appropri-
ate solutions.

The health sector should coordinate
with other sectors—such as education and
agriculture—and with community-based
organizations that address behavioral, so-
cial, and economic factors that influence
nutrition.17 Complementary interventions
to improve maternal health include those
that increase educational opportunities, in-
come, and the status of women. The es-
sential actions identified in this paper need
to be supported by actions that address
food insecurity, resource allocation, and
gender inequities.

vitamin A by all
women, infants, and
young children; and
5) appropriate nutri-
tional care of sick
and malnourished
children. Six orienta-
tion sessions, each 2-
2 ½ days in duration,
are designed to in-
form, prepare, and
motivate health
workers to imple-
ment the essential
actions at six service
delivery contact
points (antenatal, de-
livery and immedi-
ate postpartum,
postnatal, well-baby,
sick child, and family
planning).

17 The ‘better prac-
tices’ of community-
based organizations
in Kenya, Uganda,
and Tanzania in im-
proving maternal
and child nutrition
are discussed in a
forthcoming LINK-
AGES publication.
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Annex: Frequently Asked
Questions on Breastfeeding
and HIV/AIDS

HIV passes via breastfeeding to about 1
out of 7 infants born to HIV-infected
women. But in many situations where
there is a high prevalence of HIV, the lack
of breastfeeding is also associated with a
three- to five-fold increase in infant mortal-
ity. Infants can die from either the failure
to appropriately breastfeed or from the
transmission of HIV through breastfeeding.

Furthermore, less than five percent of
adults have access to HIV testing. In many
countries with high prevalence of HIV,
uninfected women may think they have
the virus. In the absence of breastfeeding
promotion, the may stop breastfeeding
even though breastfeeding remains one of
the most effective strategies to improve
the health and chances of survival of both
mother and child.

How many infants are at risk of
HIV?
Risk to infants of HIV-infected mothers.
Analyses of data show that approximately
20 percent of infants of HIV-infected moth-
ers are infected before or during delivery.
If all HIV-infected mothers breastfeed, an-
other 14 percent of their infants will be in-
fected through breastfeeding. This means

that about two-thirds of children of
HIV-infected women will not become in-
fected.

Risk to all infants in a community.
Although the percentage of mothers in-
fected with HIV approaches 40 percent in
some African communities, it generally is
much lower, rarely above 25 percent (one
in four).

The risk of HIV transmission via
breastfeeding can be calculated by multi-
plying the HIV prevalence rate among
mothers at the time of delivery (25 per-
cent in the example below) by 14 percent
(25 percent at risk x 14 percent infected
through breastfeeding = 3.5 percent, or
rounded to 4 percent). In other words,
even where 25 percent of women are in-
fected with HIV and all of them breastfeed,
less than 4 percent of all infants in the
community will be infected through
breastfeeding.

Should mothers with HIV be
advised not to breastfeed?
IT DEPENDS . . .

IF a mother knows she is infected, and
IF breastmilk substitutes are affordable
and can be fed safely with clean water,
and
IF adequate health care is available and af-
fordable,
THEN the infant’s chances of survival are
greater if fed artificially.

Figure 1. Risk of Mother-to-Child Transmission of HIV in Communities in Developing
Countries with 25 Percent HIV Prevalence

Of 100 women in a community with 25% HIV prevalence among mothers at delivery,

25 women are infected with HIV.

Of the 25 who are HIV infected,

9 pass the virus to their infants.

Of the 9 mothers who transmit the virus,

4 pass the virus through breastfeeding.

100

25

9
4
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Shortening the total duration of
breastfeeding. There is evidence that
the risk of transmission continues as
long as the infant is breastfed. The risk
of death due to replacement feeding is
greatest in the first few months and
becomes lower over time. Therefore,
in some cases the best strategy may
be for a mother to stop breastfeeding
early and to introduce breastmilk sub-
stitutes as soon as an available re-
placement method becomes safer.
The optimum time for introducing sub-
stitutes, however, is not known and
varies with the situation.
Preventing and promptly treating
oral lesions and breast problems. If
an infant has oral lesions (commonly
caused by thrush) or if a mother has
breast problems such as cracked
nipples or mastitis, the risk of trans-
mission is higher.
Taking anti-retroviral drugs. In a re-
cent clinical trial in Uganda, a single
dose of nevirapine to a mother during
labor and another to her infant after
delivery reduced transmission in
breastfed infants by 42 percent
through six weeks and by 35 percent
through 12 months. The simplicity and
lower cost of the nevirapine regi-
men—compared with other regimens
that are prohibitively expensive for
most poor households—offers hope
that it will become an important com-
ponent of programs to reduce mother-
to-child transmission. Studies are
being conducted to find out if
nevirapine used during the
breastfeeding period can further re-
duce transmission.

What are the current international
recommendations on
breastfeeding and HIV?
In May 1997, a policy statement was is-
sued by UNAIDS—the United Nations
system’s joint program on HIVAIDS—
whose sponsors include the World Health
Organization and UNICEF. The statement,
which is supported by technical advisers
within USAID and LINKAGES, emphasizes

HOWEVER,

IF infant mortality is high due to infectious
diseases such as diarrhea and pneumonia,
or
IF hygiene, sanitation, and access to clean
water are poor, or
IF the cost of breastmilk substitutes is pro-
hibitively high, or
IF access to adequate health care is lim-
ited,
THEN breastfeeding may be the safest
feeding option even when the mother is
HIV-positive.

Even where clean water is accessible,
the cost of locally available formula ex-
ceeds the average household’s income.
Families cannot buy sufficient supplies of
breastmilk substitutes and tend to:

over-dilute the breastmilk substitute,
under-feed their infant, or
replace the breastmilk substitute with
dangerous alternatives.
In the 50 poorest developing coun-

tries, infant mortality averages over 100
deaths per thousand live births. Artificial
feeding can triple the risk of infant
death.

If a mother with HIV breastfeeds,
how can she reduce the risk of
transmission?
HIV-positive women may be able to re-
duce the risk of transmission by:

Exclusively breastfeeding for the
first six months. Many experts be-
lieve that the safest way to breastfeed
in the first six months is to do so ex-
clusively, without adding any other
foods or fluids to the infant’s diet.
These additions are not needed and
may cause gut infections that could in-
crease the risk of HIV transmission. In
South Africa, mothers who reported
exclusively breastfeeding for at least
three months were less likely to trans-
mit the virus to their infants than
mothers who introduced other foods
or fluids before three months. More-
over, their risk of transmitting the vi-
rus was no greater than among
mothers who never breastfed.

Annex: Frequently Asked Questions on Breastfeeding and HIV/AIDS
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supporting breastfeeding in all populations;
improving access to HIV counseling and
testing; providing information to empower
parents to make fully informed decisions;
reducing women’s vulnerability to HIV in-
fection; and preventing commercial pres-
sures to provide artificial feeding. It also
recommends weighing the rates of illness
and death from infectious diseases and the
availability of safe alternatives to
breastfeeding, against the risk of HIV
transmission when recommending feeding
practices. The policy emphasizes the need
for women to make their own choices
based on the best available information.

Subsequently, in 1998, the UN agen-
cies published guidelines for policy makers
and for health care managers to help
countries implement this policy. Pilot
projects underway in many countries offer
voluntary counseling and testing as a part
of antenatal services. Pregnant women
who test positive for HIV receive counsel-
ing on infant feeding options, among other
things. To fully understand the positive and
negative effects on feeding practices and
infant health in the general population, it is
important that these efforts are adequately
monitored and evaluated.

The International Code of Marketing of
Breastmilk Substitutes was introduced by
the World Health Organization in 1981 to
counter the negative effects of the intro-
duction of breastmilk substitutes in devel-
oping countries. The Code’s provisions
should continue to be promoted and ob-
served. The effects of a general reduction
in breastfeeding practices would be disas-
trous for child health and survival.

How can an organization support
breastfeeding while reducing
mother-to-child transmission of
HIV?
Promote safer sexual behavior. The best
way of protecting children from HIV is to
help women avoid HIV infection. Most in-
fection is through unprotected sexual inter-
course. The risk of infection can be
decreased by the use of condoms. Meth-
ods of protection that women themselves
can control are urgently needed. Treating

and preventing other sexually transmitted
diseases can also help decrease the risk of
HIV transmission. Improving the economic
and social conditions of women and girls
also would reduce their vulnerability to co-
ercive and other unsafe sexual situations.

Provide universal access to voluntary
and confidential HIV testing and counsel-
ing for both men and women. At present,
testing is not generally available. Many of
the strategies proposed for reducing
mother-to-child transmission assume that
the mother’s HIV status is known. Even
where testing is available, mothers often
do not want to know their status or cannot
be assured that test results will be confi-
dential.

Communicate the advantages of knowing
one’s HIV status. If a mother knows she
is infected, she can try to minimize the
risk of transmission to her partners and
children and, if she chooses, avoid further
pregnancies. As part of her counseling, she
should be given information on the risks
and benefits of infant feeding options. If
she knows she is not infected, she should
be counseled to breastfeed, knowing that
there is no risk of infecting her child. She
should also be motivated to protect herself
from further risk of infection. Stimulating
demand for testing by emphasizing these
advantages along with ensuring the avail-
ability of confidential testing is essential.

Provide training to health workers and
technical information to opinion makers.
Health care providers and groups with
public influence—such as the media, policy
makers, and health advocates—need ac-
curate technical information on this issue
to prevent the spread of misinformation
and to maintain the strength and credibility
of breastfeeding promotion activities.

Provide counseling guidelines to health
workers. UN agencies have developed
counseling guidelines for health workers
and policy makers that address the risks
and benefits of available infant feeding
methods and how to make the chosen

Annex: Frequently Asked Questions on Breastfeeding and HIV/AIDS



54

method of infant feeding as safe as pos-
sible. However, until testing programs that
help women know their HIV status are
available, such guidelines are of limited
use.

Continue to promote, protect, and sup-
port breastfeeding. In the absence of
breastfeeding promotion, there is a danger
that information about HIV transmission
during breastfeeding will result in inappro-
priate discontinuation of breastfeeding
among both infected and uninfected moth-
ers. Breastfeeding promotion should in-
clude continued efforts to monitor the
observance of the provisions of the Inter-
national Code of Marketing of Breastmilk
Substitutes and the use and misuse of in-
formation on breastfeeding and HIV.

Support research. Policies and programs re-
main hampered by uncertainty. We need
to know more about factors that influence
transmission rates and about the risks as-
sociated with different feeding alternatives
in poor environments. Currently, the stage
of infection, breastfeeding patterns and du-
ration, related lesions and illness, anti-
retroviral therapies, micronutrients, and
nutritional status are all being explored as
possible influences on transmission. In
studies of infant feeding practices, there is
a particular need to distinguish different
patterns of breastfeeding using standard
definitions. We also need to translate this
information into knowledge that the
mother can use to make the best infant
feeding decision for herself, her baby, and
her family.

What advice can health workers
give to mothers?
Each situation is unique, and health work-
ers must tailor their advice to the indi-
vidual needs of each mother. Ultimately,
the infant feeding choice is the mother’s,
but this decision should be based on the
best information available. The role of the
health worker is to provide this informa-
tion and the support needed to make the
mother’s choice as safe as possible. Box 1
offers counseling guidelines for various
situations.

For the woman who is not infected,
breastfeeding is clearly the best choice.
Breastfeeding remains one of the most ef-
fective strategies to improve the health
and chances of survival of both the mother
and child. It provides a complete and hy-
gienic source of the infant's fluid and nutri-
tional requirements through the first six
months of life, as well as growth factors
and antibacterial and anti-viral agents that
protect the infant from disease for up to
two years and more. Breastfeeding also
contributes to child spacing and women's
long-term health.

Does the same advise apply in
emergency situations?
The same infant feeding guidelines apply
in emergencies. The risk of death due to
diarrhea and acute respiratory infections
as well as malnutrition is likely to be even
greater in emergencies than in normal cir-
cumstances.
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Box 1.  HIV and Infant Feeding Counseling Guidelines in Resource-Poor Communities

Situation Health Worker Guidelines

Mother’s HIV status is

unknown

Promote availability and use of confidential testing

Promote breastfeeding as safer than artificial feeding*

Teach mother how to avoid exposure to HIV

HIV-negative mother Promote breastfeeding as safest infant feeding method (exclusive

breastfeeding for first 6 months, introduction of appropriate comple-

mentary foods at about 6 months, and continued breastfeeding to

24 months and beyond)

Teach mother how to avoid exposure to HIV

HIV-positive mother

who is considering her

feeding options

Treat with anti-retroviral drugs, if feasible

Counsel mother on the safety, availability, and affordability of fea-

sible infant feeding options

Help mother choose and provide safest available infant feeding

method

Teach mother how to avoid sexual transmission of HIV

HIV-positive mother

who chooses to

breastfeed

Promote safer breastfeeding (exclusive breastfeeding up to 6 months,

prevention and treatment of breast problems of mothers and thrush

in infants, and shortened total duration of breastfeeding when re-

placements are feasible)

HIV-positive mother

who chooses to feed

artificially

Help mother choose the safest alternative infant feeding strategy

(methods, timing, etc.)

Support her in her choice (provide education on hygienic preparation,

health care, family planning services, etc.)

*Where testing is not available and where mothers' HIV status is not known, widespread use of artificial feeding would improve child sur-
vival only if the prevalence of HIV is high and if the risk of death due to artificial feeding is low, a combination of conditions that does not
generally exist.
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